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PREFACE 


J)[uuN(i some iwiiiiiy-fivo ycarH’ e\))(!rienc('. jih a tinctorial 
clioinist, lirst in tlie works and later in a School of*^\^clinology, 
the author lias, ])articiilarly during recent yeai%. laid frequent 
cause to reared the lack of a manual on the Bleachin^^ and 
J)yein<j^ of the A e^mtahle dh'hroiis Materials which, \\liilst compre- 
hensive and ii])-to-date, is sufliciently concise and obtainable at 
a price within reach of the student and of the younger bleacher 
and d}'er. 

The leading coal-tar colour manufacturers have issued excellent 
hand-books op this subject, hut naturally^ each of these works 
deals only with the jiroperties and modes of ajiplication of the 
products of one particular firm ; a' comparison of the materials 
j^^npplied and the methods recommended by the dHlcrent ni,anu- 
facturers, thus in any case necessitating the expenditure of a 
considei’a-ble amount of time. Sucli a comparison is indeed 
frequently impossible because fairly complete sets of these hand- 
books are rarely available, especially for the use of the junior 
employees in works. 

Jn the present manual the author has endeavoured to describe 
all the practicable methods which have been proposed in connec- 
tion viith bleaching and dyeing, so that dilferent methods of 
apiilying the same dyestufts are frequently ([noted. These alter- 
native n ethods are intended for the intelligent consideration of 
the student, and it is, of course, not suggested that the dyer 
should lightly discard a process which he is using successfully in 
favour of another which is here described ; a change in works’ 
practice of jlus kind should never be made without the most 
careful study, both practical and theoretical, Sf the relative 
advantages and disadvantages of tlie methods concerned. At 
the same time it is hoped that the presentation side by side 
of various alternative metliods may, in many cases, prove 
advantageous to the dyer by providing him with suggestions 
which he can apply to his own experience ; he may thus perceive 
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how his own pi’ocesscs and moiliods van ho nsofnlly modified, by 
combininjy diflenmt methods, or l)y adnptiu^^ ])aris of other 
processes to his own. ^ 

A ready means of conxpario^^ tlie various methods in use is 
of particular importance in connectioii with the ap])lication of 
the inodeiii sulphur and vat dyestuffs; the modes of api)lyin<j; 
the dyestiitis of diftenoit mahei's va,rv veiy censidei’ahly in thesi; 
classes a,nd success oi‘ hiilui’c; n{l(m depends upon tlu^ ])arti(nilar 
method uscm]* 

In order to preveiit the^ work from heconiin^ unduly bulky and 
costly only Hindi information as is absolutely (essential is iiududed. 
The {iutlior fully I'eco'xnises that <‘i. tliorou^xli trainin,!; in physics, 
chemistry a, ml mechanics is esscmtial to a,n int(!ll]x,a 3 nt under- 
standing of the processes d(‘alt with. Tie does not. liowinau’, ' 
consider it within tlu! sCv)[)e of this pra,('tica.l manual to deal 
with th(i purely scientilic aspi'ct of th(‘ niattiO'. ddie (djt'inicals 
and mordants actually usetl in pra,(dd('(‘ are, staj^ed in alpha- 
betical ordei'with the lu'cessary cross-ndi'rences. ddie ai'tilicial 
orgaaiic dyi'stulls are stated in f,h(i sana^ way, ^ and a,Ve 
clas^^jiiiial acc<!jrding to tladr chief methods ol a])pli('at ion. lu, 
order to obviate unnecessary repetition of methods of aij)])lica- 
tion, numbers and letters are ])la,ced in front of tlui na,in(',s of 
dyostulls, indicating tb(3 ])rincij>al method oi* nii'thods by means 
of which each is applied and after-treated. A ready iiKains is 
thus provided for ascertaining whicli dyestutls of diffeiamt 
makers can be used in combination a, ml by tlui same m(ithod of 
dyeing. 

In the section dealing wdth tl^(3 machinery iis(m1 in bleaching 
and dyeing, pliotographs of actual macbimxs a,r«3 discarded as 
being of little educational vabu; ; and in iheir place secticujs of 
the machines are given so as to show' the eAs(aitial working parts. 
A numbei’ of the diagrams illusti'ating this s(iction arc', jirinted 
in two colours in order to secure greatcu' (dearness and intelligi- 
bility ; the author is esjiecially indehtcul to the publishers for 
accepting this expensive feature of the work. '* 

Wheneveu' possible the dinumsions, spc'.eds, w'orking capacities, 
and the power necessary for driving the machines arci given, 
because it is often ditHcult to obtain information upon these 
important c]uesfions. 

The author wishes to express his indebtqibiess to rrofessor 
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liapliael Meldola, E.R.R., for liis IdnducHS in writing an Intro- 
duction to the book, to the various engineering linns, to the • 
coal-tar colour inanufactun^’s, and to some friends for tlie 
willingness with which tliey have placed information at liis 
disposal. 

lie also wishes to thank Mr. W. E. A. Ermen, M.A. (Cantab.), 
and j\rr. W. 11 . Cennington, lAC.S., for reading the ])roofs, 
^and Mr. V. ^\\ Bailey for his assistance in preparing the photo- 
]iiicrographs. • 

111 the lirst issue of a work of the detailed c^^aracter of the 
jiresent oiu'. it is impossible to a.void slips or omissions. The 
author will, therefore, h(‘, indehted to his readers for jiointing 
out any such eri’ors, and he will (‘.ndeavour to use such informa- 
•tiou in the pinparation of a future edition. 


^rrVK’ll'Al, SejieoT. OF 'rKcuNoi.oov, 

N'K 'K'RIA rMNFKSn’Y OF M \N('Ui;STFi:, 


J. 11. 




IN J RODUC riON 


TriE lirniK'li of Te(‘lm()lo,i;y wiili Mi'. TTii4>ner in 
preisoiit volmiK' lujiy 1)0 as tyjiiml of Ui^)So indiisiries 

Avliicli aro iiuiiu'diaioly dopiaidoiii for their developiiu'nt u])oii 
sciiaiiific and (ispeeially upon clieinica,! res(‘arcli. In no subject 
})as thfU'e In'cn sncli rc'voluiion in practice a,s has been brouglit 
about ill tinctorial art liy the inti-oduction of the coal-tar colour- 
ing^ matters. A state of what may in (duimical language be 
descriluMl as hiJuhlf/ has liei'.n infused into this great adjunct of 
the textih' industries from th(^ very lieginninf^of rerldn’s pioneer- 
ing work in 185(5, and has extended to the jiresent time when 
fnisli discoveries are constantly placing at the disposal of the 
(Iyer new materials napiiring new or modified meth(.^ls of aiiplica- 
tion. In view of this (‘continually swelling list of available 
dyestuffs, of the constant displacement of the old by newer 
colouring matters, and of the accompanying development of the 
mechanical plant nec^essary for their ajiplication on th(5 largo 
scale, no existing text-book or manual can be regarded as 
rejiresenting the tinal state of the industry. The large 
and more costly standard works necessarily reipiire much 
time f(m revision, and when their latest edition appears they 
have already Ixaui morii T)r*less outstripped by the march of 
discovery. 

The aim of Mr. Hiibiu'r’s liook is to bridge the gap between 
these standard and expensive works and the U^clmical publications 
ill which new^ discoveries are desi^ribed ; in other words, to place in 
the hands of his readers ih concise but comprehensive practical 
account of the exifiting state of the industry in such compact and 
wieldy form that it can be kept uj) to date without undue delay 
in the issiu? of successive editions. There can he no doubt as to 
the necessity for such a compilation as is now placed at the 
disposal of bleachers and flyers. The author’s recognised expert 
knowledge of his sul^ject and his long experience as a teacher are 



X 


TNTllODUCTION 


siifificieiit giiaraiiiee iliai llie iiuliistry for wliieli lie in caicTin^:; 
will jirolit gr(‘ally by liis lalxinrs lniih from the jioini of view of 
the teacher and student as \\ell as irom that of th('. worker in the 
hleach-hoiise or (ho dyi^-shed. 

Tlierii a)-('. ci'rtain ;i.sp(‘ets of tlie* treatment of ilu^ siihjiiet 
adoplxid liy the author of tlui pnisiait work wliieh merit s})(‘eial 
consideration. In (lie first place it will lie seu'n that the dominat- 
inp[ idea is ])ra.eticahilil,y ; from cover to eove'r it will he, found 
that the, nee^ds of the technologist liaye Ihuui k(‘]>(, primarily in 
vii'w. d'o tho^e who are iamiliar witli lJi(‘ siihje'ct from the' ])inely 
chemica,! side the n'siilt may at first si<];ht a,p])('a,r startlin;^^ - nay, 
unscientific. Tlie classilication of the colouidn^^ mailers accord- 
iiifj; to chemical tyjie iiiKpiestiomdily sound thou'^h it he 
disajipe'ars un ler the, jua'seuit scheme, and compounds of the 
most h(‘,t('i’o^en.M)us ty[)(‘^ a, re^ grouped toj^mtluu’. Of course tlie 
industiw recoo|iis(‘s, and lia,s lonj^ reco<^nis('d, siudi (dassification 
as (lie only jiractii'a^ oiu'. Jlut th('re is no real conliict hetweiai 
s('i('nce a,nd pi'actice ; it is simply a case of n'gardin;^ the, same 
subject from two diHen'iit lint not necc'ssarily anta|;onistic poilits 
of viewx • 

d'he practical d\er wants in tlie first jikice shad(\ and in tlu' next 
place a, colouring mattir tduit can he applii^d to the fabric in some, 
paa’licular way to meet the special recpiirmnenfs of the casi^. It 
mattei’s not to him whether the lilue or la'.d is a, derivatiye of 
ti'ijihenylmethaiu', an azo-compound, an a,zine, a thiaziiu' or an 
oxazine, so lon^ as it gives the desinul shade under the particular 
conditions of ap[)iica(ion necessary for the special class of faJric 
with which lie ha,s to deal. The classification of first inij^ortance 
in the industry is, tlurefore, according to mode of application — 
W'hether the dyestiiff is basic, or acid, “ siihstantiye,” or “ vat” 
and so forth. Under this scheme the j^tixictical worker knows 
at once where to look for a particular group, and having 
found the group, then the suh-classihcation gives him the list 
of available colouring matters umler their various shades. 
Such scheme’ of classilication is ohvioiisly as'sound technically 
as is tlii^ classification according to chemical type sound 
scientifically. The kind of information which the colourist 
re(pii]*es is no more furnished by the chemical^ classification 
than is the Chemical structure indicated by the technical 
classilication. 
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In vie\Y of U](iso considerations it is niinocessary to dwell at 
hai^tli upon tlie, practical advanta.<;es of the treatment which 
Ml’. Hiibner ha,s found it necessary to a,dopt. Jt may, however, 
1)(' pointiid out that as onespiicial feature of this tri'atment it lias 
enabled the auihor to aidheve Avithin small coinjiass what has 
hitlierto necessita.ted laborious coinjiarisons of ti’ade (‘atalop;nes 
and circmiars and tiadinical ])ublica.tions, viz., the co-oi‘dination 
pi nmtliods o1 a,p])h(*ation in case's wlu'i'e sevi'i’al aJti'rna.tive 
inetliods are; ava,i]a.hl('. Th(‘. iniportanct' of tin's hiiowTt'df^e' to the 
[iractica] dyer is reco^nisi'd by tlu^ aaitboi’ in bisi’refaee, a,nd it 
(Miinot be too stron^dy (‘injibasiseal. 

More', ('SjXHu’ally w ill the va,lu('ol’ such co-ordination be naxlised 
ill connection with tlu' fjrou]) of suljihur dyestuffs — a, groii]) witli 
the n'lnaibahh' Ihstoiy of having jiassed within the course of a 
f(wv years from a, position of coniiiaratii^O insignilicance to om', of 
enormous iuijiortance. Within a. ])erio(l of b'ss than a decade 
the ra,pid devele^ipiuent of these colouring nuiTters lias enaJiled th(‘ 
aaitbor (.0 giv(‘ a list of o\'er 210 distinct coni]>ounds (d various 
si aides. 

t With respect to the ma.chin(‘ry in use for hleaching and dyging 
operations, the jdan of giving diagraimnatii' sections inshaid of 
])ictures must sti’ongly commend itself to all who liavi' ocica-sion 
to use this book. Many works in other branches of h'chnology 
which haA^e come under the writer’s notice have lost consider- 
ably in Aailue through failing to adopt this plan. A figure of a 
complex machine, unless the student has access to a dissectabh! 
model, gives a. A'ery inadeijuate idea of the construction of tlie 
hidden ^working jiarts. hlxplaaiations of the working by textual 
descri])tions of the figures Avithout the aid of diagrammatic 
rejiresentation are, even Avith the most lucid Avriters, often oliscure 
and sometimes misleading. A collection of jiictures showing the 
various types of machines in use in some particular industry, 
hoAvever mucli the descriptions are belaboured, frecniently results 
in the produQtion of what jiiight more fairly he described as a 
kind of elaboi’ated illustrated trade catalogue rather than a 
technological Avork. Mr. Ilubner, as Avill be seen from the follow- 
ing ])ages, has completely avoided this danger and, as a feature 
which is uni(^ue in the illustration of English Avorks on the 
present subject, has made the general Avorking particularly plain 
to the student by stowing in red the actual course of the fabric 
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through the variouH machines. The practical value of the book 
is hy this device considerably enhanced. 

One other ])oint sugg(ists itself fti connection with the present 
contribution to h^chnolo^ical literature. In this volume, which 
is avowedly ])ra(!tical, no place is given to theoretical considera- 
tions in coniKiction witl) any ])art of tlie sul)joct. As a question 
of educfitional policty tliis total omission of theory niiiy possildy 
he clialleng(Hh It may l)e well to point out thei’(dore that th(‘ 
author, wlnh' strictly limiting himsell' to his own ])rogi-anime, by 
no means im)dies that scumtilii* or theondical ireatimod; is to Ix^ 
discount('.naiic(Hl. lie lias simpl\ omitted theory as being f)utside 
th(‘ scope of his ])articnla,r tnaitimuit of tlui suhjc'ct. In this lu' 
lias cei'tahdy a,dopted a sound ])olicv, for tlicu’e is no niori'dameiit- 
ahhi display of slnillowness in the ti-eatment of sci(mtilic subjects 
than is to he fomid in n any technological works \\hos(i authors 
have thought it m^.cessary to give a ])reliminary smattering of 
physics, chemistry, etc., hy way of introdiK'tion to their main 
topic. Mr. ITubmu’ knows the theonTical side of this industry 
as well as anybody, hut he has not thought it necessaiy to deal 
\Aith this aspect here. 

It may perha,j)S he urged that from the purely j)ractical stand- 
])oint the student undergoing training for this industry need not 
he. troubled vith theoretical notions. No sound (educationalist 
would, however, support this contentiim. The introduction of 
theory into practice has a healthy leavening intluonce, and in the 
present case would have the ellect of ])r(iventing the student from 
regarding this work as a mere collection of workshop recipes or 
l)ractical “tips” — the very last use to which the author intends 
the h(jok to he put. Jf the stiuhuil desires — as he should he 
encourage.d to desirti — to follow the developments of theory in 
relation to dyeing processes his wants OrVe catered for by other 
recognised publications. The present treatment of the subject is 
not to supersede hut to superadd to the scientific treatment. It 
will he seen, in fact, that even at thevoutset, as in the chapters 
dealing with water and the chemicals and moi'dants, some know- 
ledge of th(5 principles of chemical science is assumed. It may 
h(i asserttxl as a general princii)le, wliich is unfortunately too 
often overlooked in this country, that the preliminary scientific 
education of tl?e student of technology in those subjects bearing 
upon his industry cannot he too deep. The ^ound('.r the scientific 
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training the better the result in tlio direction of s])ecialisation in 
the school of technology. Such a work as that by ]\[r. Huhner 
now coniinended to the reade^- will exert a bcnehcial influence 
upon the hrancli of industry for which it caters dirtudly i)ropor- 
tional to the chemical and itiechanicn,! attainments of tht; student 
who uses it. 

I'lAriiAKjj Melbola. 
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V egetable Fibrous 'Materials 


I'AllT I . 

THE YEdETABLE FIBlHiS 
Cotton. 

CoT'j'ON consists of ultiiiiato white or yellowish coloured fibres 
which cover the seeds of the various s})ecies of the cotton plant, 
(jlo^i^ij])iiii}i, heloii^in^f to the natural ord(U’ of Malvaccfe. There 
are a number of varieties of cotton plants. The following are 
the principal species: — 

(1) Ihu'hadense. — This yields the valuable long 

silky-haired Scsa, Isbind cotton. 

(‘J) (timffpmui Itcrhacnim. — It yields the short-stapled Egyp- 
tian, the Madras, the Surat, and some American cottons. 

(d) (joH^^junum ]*fniria)iiim. — d^liis produces the long-stapled 
Brazilian and Peruvian cottons. 

(1) G()Si<i/piinii arhoreidii. — Is a perennial tree which yields 
the Indian cotton (tree cotton). 

The Egyptian cotton and a large portion of the cotton coming 
from the Enityd States are •obtained from Gosaj/piiuii hirsutmif 
a variety of Go>i,sifinum Jiarhadnisc. 

The length of the cotton fibre is 15 — 50 mm., the width 
0*01-0*04: mm. It is a simple, ribbon-like fibre, tapering and 
closed at one end, whilst the other end by which it was attached 
to the seed is much \uder, and irregularly torn. •!! is opaque, 
always more or less^^spirally twisted, with thickened side walls 

B.n. B 
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jind irrenjular markings on ihc surface. The fully developed or 
ripe cotton fibre (Eig. 1) is ti/biilar ; during the lu’ocess of 
rij)oning the tube collapses, and at the same time tlie fibre becomes 
spirally twisted ; this is clearly shown in the irr(igular, generally 
oval s(ictions. The canal frefpiently contains granules. 

Unripe cotton fibres, known as “ dead cotton ” (Eig. 2), are 
also ribbon-like, but much wider than ripe cotton, more trans- 
parent, flatter in appearance, and irregulaidy folded. They 
possess no central canal and 
exhibit little affinity for colouring 
matters. They may be seen in 
dyed pieces as white specks. 

The cotton fibre consists of 
nearly pure rcllnlom’. It con- 
tains about 5 pel* cent, of im- 
purities, consisting of colouring 
matter, pectic sulistances, cotton 
wax, cotton oil, albuminous matter, 
and ash. 

(V//a/(/8r.— Cellulose is a carho- 
lii/(Irat<’, having the empirical 
composition ('iJIwOr,. it always 
contains in the air-dry condition 
a c(U‘tain amount of water (hygro- 
scopic moisture), which varies from 
6 to 10 per cent. 

Cellulose is insoluble in water, 
,but A. Scheurer found that the 
fibre is considerably weakened 
when heated with water under 
pressure to 150'^ C. Steaming for i prolonged period also 
attacks the cellulose. 

The chief solvents for cellulose are concentrated solutions of 
zinc chloride and ammoniacal cupric oxide (Schwo’zor’s reagent). 
The latter solution is very largely employed \n the manufacture 
of artificial silk (Pauly, Broniiert, and Thiele silk). In the 
water- and rot-proofing of canvas and paper (Willcsden goods) 
the material is passed through a solution of ammoniacal cupric 
oxide. 

Concentrated sulphuric acid exerts a “4tydrating ” action on 
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colliiloso simila]- to that of inercoriHinn;, l)ut iill,iiiiafc(^ly the 
lila-es are converted into a ^^(•latinoiis mass (amyloid), whi{;li 
on precipitation with water yhdds amoi-phoiis (“hydrated”) 
cellulose. llei'nard hh'inen pati'iih^d a machiiK' for tre;itin^ 
cotton yarn with sulplmric acid. The result is the production 
of a stiff and somewliat smooth product not unlik(! horse-hair. 

Kneclit^ found that conc(mtrated nitric a,cid exerts a merc(u-ising 
a,(*tion, that cotton Ireatt'd with sti’ong nitric acid ai^d washed 
under tension acquires a liisire 
and tliat it evhihits a ^i-ea,lnr 
aflinity for tlu^ substantive cotton 
dyestuffs. 

Cotton tri'atcd with mixturi's of 
stron^f niti’ic and sulphuric acid 
is converted into lii^.^hly (i\j»losive 
rr](iil()sr (niti'o cellulos(is), 

irooL Solutions of these nitiatiis 
are kir^u'Iy employed in the manu- 
facture of artillcial silk ((diai‘- 
donnet silk). It has also keen 
su^^gested to employ these solu- 
tions for the coating of cotton 
fabrics in order to make certaiji 
linishes, such as the Schreiner 
finish, more ixnananent. 

Weak mineral acids have prac- 
tically no effect on cotton, hut H • 
cotton impregnated with the acid 
is dried it becomes tendered.” 

At ordinary temperatures this 
tendering may only become iliarked alter a considerable length of 
time, whilst wdien dried at liigh temperatures the fibre is rapidly 
destroyed, due fo th^^ formation of hfjdroccllKjo^r, Salts which 
are liable to dissociate, such as the chlorides of magnesium, 
aluminium, etc., may produce tlie same effect (see under “ Bleach- 
ing”). Scjieurer has shown tliat oxalic acid, citric acid, and 
tartaric acid in dihite solutions do not attack cellulose appreciably, 
hut when dried nnd suhseipiently steamed the fibre is tendered, 

^ JoiiTiu Stir, ^tjirs and doIouribU, XU., p. SU, 1890. 

]i 2 
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Knoc'ht liaK kIiowii Ihai oxalic acid, ^vllCll dri(Ml on cotton falo'ics, 
is capable of fonnin'^^ JonmilrrHrhfyir. 

Gross, l)(‘van, and Tniquair staid that formic and acetic acid, 
CA(‘(q)t wlaai in the ])in‘(^ shih;, do not a, fleet tlu' stia'iij^th of the 
(iotton lihre. A niimixa’ of ])a.t(Mits haves Ikh-ii talnsn out for the 
nianiifactin'e of ((rrtiihullulo^irx, souks of whiedi ares soliihles in 
alcohol, others in acete)iie. Small eiuantitiess of iiii artificial 
silk (Acetate silk) made fresni the'Se prexlucts haves heeai hroii^lit 
into the market. 

Cross, Devan, anel Jas'idle discovered that cedlidesse which 
has heem tresatesd with stroiifj^ caustic soda l_ve', ]f afterwards 
sejueczesd and tresaU'd with eairhesn hisulphides, forms a, soluhle 
compound, r/.sTr).sv (e'edluloses xantliate'). Tlies compound is 
soluhle in water, fresm^ which sedution, h\ thes addition of aeaels, 
common salt, alcohol, ziTic, or ma^iiessium sulisliah', a “ hydi‘a.te'd 
cellulose is ])reqfpita,ted. Vis('()se is now veay lai'^^edy usexl in 
the manufiictuiHs of an artificial silk (Viscose' silk, Coiirtauld silk), 
ft may also he em])le>ycd in the sizin*^ of cotton ji^oeids, in calico 
printing; for fixing pigniesnt colours, in the sizing of })apevs, in 
the manufacture esf hook cloth a, ml wall jiajie'rs. 

Dowerful oxidising age'iits conve-il cellulose' info oAjicvJhiloi^e. 
The action is freepiemtly aescompaiiie'd hy tendering of the 
cotton fibre. (Kyesedluleise may he formed in hleaching with 
the hypochlorites, espe,cia,lly wlusn strong solutions are used 
and when some^ jiarts of the material are eexposed tei the action 
of the air, after imjiregnation xvith ilm hleaching liquor. 

Cotton may also he cem verted into oxyc-ellulose and tendered 
during boiling with caustic ^soda^-or lime, especially wlien parts 
of the goods are allowed to become dried. AV. Thomson, Higgins, 
ffriggs, and others have shown that cotton and linen may become 
tendereil during hleaching by reason of tlie presence on the 
fibres of finely-divided copper or brass from the lubricating oil. 
Lead peroxide, formed by the action of hypochlorites on metallic 
lead, sometimes gives rise to very serious tendering if the cotton 
contaminated with lead is suhjected to a fiirthm- alkaline boil. 

Oxyccllulose exhibits a greater afliiiity than ordinary cellulose 
for the basic dyestuffs, such as Hethylene Dine, hut less affinity 
for the substantive cotton dyestuffs, such as^* Erika, etc. The 
property of dyeing deep(U’ shades than cellulose with Alethylene 
Blue may he used for detecting the preSOnce of oxycellulosc on 
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ili(i lihros. Wivy iiiiinito (jiianliLios o! oxyca'llulDse iiuiy be 
deieeU^cl by boiling ilio fibres wiili Eeliling's solution, ibis being 
reduced and cuprous o\ide piaHupitabnl on the fibres. 

The Aduni. of AllalicH (ui Crlliiloac. Hk'llulose may be boiled 
in solutions of alkaline (*arbonat(‘S without any appreciable 
effect. 

IJoiliiig of cotton with caustic liim^ or ca,usti('. so<la solutions 
aj; tli('. strengths usually (uuployed in flie kiers does not 
api)r('ciahly affect ilu^ cotton libn*, 
providing tha,t air is evcludcul a, ml 
tbat the mat(‘.rial is not allo\V(‘d 
to become dry dining the boiling 
operation. \\ ben thi' boiling lye 
is discliarged fiom the kier, \\at(ij‘ 
must be run in as (pnckl_\ as 
possible in ordei* lo pn'vent the 
cotton fi’om bi'ctuiimg dried and 
tendt'ri'd. Tlu' ax'lion of caustic 
soi^i lye and otliei- agiuits which 
])roduce a simikir eJfecf on cotton 
will he more full\ descrilKul under 
“ i\h rcerihiig," p. Idl. I^'ig. is 
a ])boto-microgi aph of cothm 
fibres which havt' bemi merccuised 
under tension. 

TiTNKN. 

• • 

Lineui is the bast fibre diudved 
from the flax plant, Jjiiiiiit Ksilatis- 
siiKifiii. The fibre is •separated 
from the woody }»ortion of^tlui ])lant by the ictinuj (feriiH'iitation 
of the pt!cto«e) and by several mechanical operations, sucli as 
the ^sciitrhhitf and* hcrUluif, 

Tlie retting is ac^aimplished eitluir by ste(sping the flax in stag- 
nant w^ater, by steeping in j’unning water, by prolonged exposure of 
the flax ill a moist state in the fields (the so-called “ dew retting ’), 
or, finally, hy employing artificial means, such as a boiling weak 
solution of siilpliuric a.cid. • 

According to A ^Uauiail <>f ])ijcin(/ (Knecht, Uawsoii and 
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Loeweniiiiil), p. 42, tlio (piiility iuid tlic. dieniiciil coinposiiion 
of ilui flax vary considerably according to the process used in 
retting. Thus a llax retted by the Belgian process (steejhng in 
running water) contained 82*0 per cent, of cellulose, and 7'b per 
cent, of sugar: while oiu; obtained by retting in warm water 
was found to contain 88 to 89 per cent, of cellulose, and only 
1 to 2 per cent, of sugar. 

Viewed under the microscope, the linen fibre is transparent, 
iK'.arly round, tajicring at each eml. 
The c('ll walls are thick mid the 
central canal, the sides of whicli 
are jiarallel, is very narrow, some- 
times only visible as a black line. 
Tlui fibre freipiently exhibits bulb- 
like. widimings and distinct cross 
markings, appearing not unlike 
bamboo cane (Eig. 4). Its length 
is 20- 85 mm., a, ml the wicltli 0*015 
— 0*025 mm. The liiaui fibre^ is 
strong(u*, more jdiable, and less 
elastic than the cotton fibre. Jt is 
also more lustrous and a better 
conductor of heat. 

The raw flax libre contains a 
much larger proportion of impuri- 
ties, consisting chiefly of pectic 
matters, than the cotton fibre, but 
tjhe.pv.re libre, like cotton, consists 
of cellulose. 

The behaviour of linen towards 
chemical reagents is similar to that of 'cotton, but mercerising 
has no marked (Tfect, especially as regards the lustre of the fibre. 

Towards colouring matters linen behaves like cotton, but, 
generally speaking, it is not as rea'dily penetrated by dyestuffs. 
Boiling with soda ash with the addition of soaj) or Turkey-red oil 
is to l)e recommended. 

The tannin bath, when mordanting for the basic dyestuffs, 
should be hot, and the fibres will be more readily penetrated if 
a small (pianfity of Turkey-red oil i.s added. The addition of 
Turkey-red oil will also be found an advantage when dyeing with 



Pie. 4.— lU('a(‘lio(l Linoii (x 
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tlie sul)Ki{Ui(iive and the sulphur dycstuflfs ; the quantity of salt or 
Glauhei*’s salt added should bej‘educed, whilst that of soda and 
of sodium sulphide, wlien dyeing with the sulphur dyestuffs, 
should be ])ropovtionatedy increased. 

In order to obtain thorough p(metration, when dyeing heavy 
liium piece goods in tlie indigo vat, it is best to use the “ dipping 
frame.” 

. Thorough washing aft(ir dyeing, and especially after souring, is 
of the greatest importance. 


Hemp. 

Hemp, like lineigis a bast libre. 

It is obtained fj'om the hemp plant, 

Cdniiahis mtivd. Hemp very 
closely Hisembk^s linen. Its micro- 
scopic Mppearana(i is also similar 
to that of linen, but the fibres are 
soiwewhat thicker and coars(‘r. It 
is seldom bleaclHid and dyed. 

Towards colouring matters and 
chemical agents it behaves like 
linen. 

CniNAorvAss (Ramie, Rhea). 

Th(i Chinagrass is obtained 
from the bast of a nettle^ the# 

JUn’hninia nirea. The length of 
the fibre is 120—200 mm., the 
diameter 0*04 — O'OH mn!. 

Micntscopid Characteristu:^.— The fibre is smooth, cylindrical, 
sometimes nfbre or less ffattcncd and striated (Fig. 5). The canal 
is wide, and tlKi ends of the fibres are I'ounded or lance-shaped. 

It possesses a silk-like gloss, which is, however, affected by 
bleaching and dyeing. In order to preserve the lustre and the 
soft feel after bleaching, the material is, if possible, finally soaped 
or treated with^i very weak solution of glycerine. 

Chinagrass, in its behaviour towards colouring*matters, very 
closely resembles coWion. The basic dyestuff’s on tannin mordant, 
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and the substantive dyestuffs, may be dyed on Cbinagrass without 
affecting its lustre. Tlie Aliziyines, in the dyeing of which 
Turkey-red oil is used as a mordant, catechu hrown, indigo, 
and logwood hlack, the mineral colouring matters, such as 
chrome yellow and iron-buff, aim not used in dyeing Cbinagrass, 
because they destroy the natural lustre and the softness of the 
fibres. 

Jure. ‘ 

The jute fibre is chiefly obtained from Corchorn^ 

It is [)r('pared by a short process 
of retting. The raw jute fibre 
consists of fibre bundles, the hmgth 
of which vary from 1 to yards, 
whilst tlie ultimate fibres vary in 
length from DO- mm. 

The microscopic' characteristics 
of jute (big. ()) somew'hat resemble 
those of the linen fibre, but ^tlie 
centi'al canal in a single fibim 
varies considerably in width. 

The jute fibre is highly lignified 
and it, tlierefore, gives the charac- 
teristic reactions of all the lignified 
tissues, /.c., it is colouriid orange by 
a solution of aliha-najdithylaniine 
hydrochloride, yellow' by a solution 
nf .aniline suljdiate, and red by 
phloroglucinol. 

According to Cross and Bevan, 
jute consii*>1;s of a chemical combi- 
nation of haaloHf and celiuloHc, Jute readily absorbs bromine 
and iodine. If treated with chlorine water, or chlorine gas, 
the fibre is chlorinated, and if afti^Twards treate«*l with sodium 
sulphite, is coloured a beautiful red. By boiling the chlorinated 
jute with sodium sulphite, the fibre becomes disintegrated, 
and if the treatment of chlorination and boiling with sulphite 
is repeated several times, the ultimate jute^ fibres will be 
obtained. *■ 

According to Appleyard, .1 Manual p. 44, both 
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bleached and unbleached jnle yarn loses weiglit when boiled in 
water, and, at the same time, tyirinka^e and slight tendering arc 
noticed. Boiling dilute solutions of sulphuric acid also attack 
jute. 

The Di/c'ukj of Ji(le~, \iiiQ is very readily dyed with the basic 
and with a number of acid dyestulTs, such as Orange IT, 
Bonceau 4CtB, Double Scarlet, etc. 

, Basic dyestulls should be dyed with the addition of alum. 
Enter the material into the cold dye-bath and then lu'.at gradually 
to the boil. When brilliant sluules are^iequired* the dye-bath 
should not be heabid above ‘JOG ' F. 

The acid dyestuffs are also dycul with the axldition of alum. 

The Eosines, tlu‘ llhodamines and th(' Jjriliiant Crocemes are 
dyed wu'tli the addition of T) to 7 lbs. of common salt i)er 10 gallons 
of dye-licjuor. • 

The substantive and the sididiur dyestuffs are less frequently 
employed in jjite dyOng. The methods •are the same as 
employed in cotton dyeing. 

I 

Fnnms of ]\Iinoi! hiroiiTANCF. 

Manila hemp, Sisal, Sunn hemp, Ninv Zealand flax, Piassava, 
cocoa fibre, etc., are only rai’cly dyed. 

Generally speaking, the methods given for <lyeing jute and 
linen may be employed. 


Tun AuTiFiciAii Fjiums. 

• • 

/] ilijic'ial >Silk and Ilorne-htnr. — The first artificial silk was made 
by AI. de Ohardonnet, by forcing a solution of nitrocellulose in 
alcohol and ether, throligh capillary tubes into water. Coagula- 
tion immediately takes j^Jace and a thin, very lustrous fibre is 
formed. Tlfe product is finally denitrated by steeping in a solu- 
tion of ammmiium sulphidS. This tyi)e of artilicial silk is known 
as Chardonnet, Biesinico)!, Meteor, Lehner, or Franlfurt silk. 

Under the microscope the fibre api)ears smooth, round, with 
peculiarly characteristic twisting or folding (see Fig. 7), not 
noticeable in Uie otlier artificial silks. 

Xitroeellulose Sill {ChaMonnrt Sill) can be dyed, even in heavy 
shades, with the •basic dyestuffs, without the application of 
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tannin mordants. It differs in this respect from all the other 
artificial silks. 

The substantive and the sulphur dyestuffs are dyed on artificial 
silk with the usual additions. The Hoechster Earhwerke 
especially recommend the Janus dyestuffs ; on Chardonnet silk 
these produce shades, fast to water, without previous mordanting 
with tannins. 

Paulij SllJi, G lav. :>i toff, Elher/cld Silk, llvonncrt Silk, Siria,^ 



Pie. 7. Churdoiiiiot Silk(X Enu 8. Pauly Silk [(dan..- 

100 iliain.), lOOdiam.). 


— These products are ol)tainod by forcing solutions of cotton 
or mercerised cotton in ammoniacal cupric oxide (Schwei" 
zer’s reagent) through fine orifices • into a coagylating bath. 
The threads are finally freed from copper ‘and dried under 
tension. The appearance of the fibres under the microscope 
(see Eig. 8) is cylindrical, very smooth and straight, whilst other 
fibres (see Fig. D) exhibit impressions which are probably due to 
one fibre having been pressed upon an^)ther whilst still in a soft 
state, probably during drying under tension. 
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Thiele SUL — Tlic Thiele Bilk m also spun from soluiions of 
;otton in animoniacal cupric oxide, but in this method more highly 
concentrated solutions are efuployed. The orilices through 
A'hich the cellulose solution is forced are much wider than those 
ased in the other processes, and the filaments are drawn out in 
jhe coagulating hath. Eilaments much smaller in diameter are 
dins produced (see Fig. 10). 

By means of this method of spinning it has become possible to 




produce very fine threads which much resemble natural silk. 
Gounts as lo^ as 80 deAiers can be spun. The Thiele silk 
differs from the other arUffcial silks in that each thread is 
composed of ’fronir 45 to GO and more lilaments, whilst the 
latter and also the \lseose silk, usually contain from 12 to 15 
Pilaments. 

rfsvmv’ Silk {Cixoiauld Silh).—ln Steam’s process, a solution 
of cellulose (chemical wpodpulp), visat^e, is forced through 
orifices into a coagulating bath of ammonium chloride. The 
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colliiloso xiiiiiliilie iH linally deconipoyed by treatineni in an acid 
bath. Tbe fibres 11) are sn^ooili but show distinctly twist- 
ing or folding, not unlike tbe appearance of cotton fibres which 
have been mercerised under tension. The fibre also seems to 
apj)ear more oval in sluipe tbn,n (ilmirjHtof). 

The affinity of (ihiuzi^lofj , Tliirh’ Silk and Fosvvj.sy; SUL for basic 
dyestuffs is much less than that of the (liardoiiiict Silk. It is, 
tlierefore, necessary to iii)])ly tan,- 
nin mordants previous to dyeing 
with thes(! dyestuffs. Towards 
substantive and sulphur dyestuffs 
they behave like mercerised cotton. 
The affinity of the 77or/r SilL for 
these dyestuffs, however, resembles 
mucb more that of ordinary coLton. 

Jrr/a/c N///..-- Acetate silk, of 
which, so far. only, small quantities 
have been produced, is obtained 
from solutions of acetylcellulose. 

JfMUiUl-YAIIN. 

]7ip(U'-yarn is known in com- 
merce under diffeient names, sueb 
as Silcdlni, Xj/laJin, LudJa, ,L//- 
Jichd dull’, etc. It may be made 
from paper-pulp of varying com- 
^'ositimi, but wood-cellulose forms 
tbe chief raw materiiil. 

Special paper machines, on 
which the paper is madeinvery narrow strips, which are afterwards 
twisted into threads, are used in the ipanul'acture of paper-yarn. 

The dyeing may either be done in the Hollander, ?.c., in the 
pulp, before the paper is made, or In the cop in s])ecial cop- 
dyeing machines, or the pieces may be dyed in the jigger. 

The methods of dyeing are the same as given for cotton, linen 
and jute. 
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Fig. 11.— Visco.se Silk (Cour- 
taiild Silk) (x 100 (liaiii.). 
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WA'l'ER 

A (1001) supply of ])iirc water is of the fjjreatest importance to 
the ])leacher and the dyer. The natural impunities which a 
w'lter contains are (hither snspimded or dissolved in the water. 
Tlie former usualh p^ive little troulile a,nd can lie readily removed, 
whilst the latter may lie more or less difficult to deal with. If 
it h(‘ desirable to ascertain if a particular water is suitable for 
hl(‘a(diin{]j or dyein<4, the fa.ct that a deaf water is not necessarily 
a, pui’e, or suitable, water, must l»e borne in mind. 

A wak'i' whicli has jiassed through soils, ior tlirou^di or over 
locks which are very hard and insoluble, is usually free from 
dissolved iiujiurities and is termed a “ soft ” water. If a water, 
however, passes over limestone, magnesian limestone, chalk, 
etc., it will always contain more or less of these impurities, it 
will become a calcareous or “ hard ” water. 

On the addition of soap, lurd water produces preciiiitates of 
insoluble lime and magnesia soaps, and, tliei-efore, causes a con- 
siderable loss of soap. 

Hosin soaps are particularly ohjecdionahle in this respect, as 
they slowly till n brown, owing to (jxidation. 

Such precipitates are, lu^wevej, not formed if Monopole Soap 
{m^ “ Soap,” p. 5 ‘ 2 ), is used. 

The lime and magniisia soaps are of a sticky nature, and they 
adhere to the fihres^and freijiiently injure the shade. Hard 
waters are, therefore, a rule, less suited for bleaching and 
dyeing thaii^soft waters. The carbonates of lime and magnesia 
precipitate iron and aluinfniiun mordants as well as some of the 
basic, the mordaht and the substantive cotton dyestuffs. 

A water containing iron is (piite unsuitable for bleaching pur- 
poses, because it may cause the so-called “ iron-stains.” When 
such a wateivs used in dyeing the Alizarines, or the basic cotton 
dyestuff on tannin mordants, duller shades will he the result. 

The hardness 4 )f a water is eitlier “temporary,” /.('., due to 
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calcium or magnesium carbonate, or it is “ permanent,” 
chieHy duo to calcium or magnesium sulpliate and chlorides. 

The following natural waters come into consideration for 
bleaching and dyeing : — liaiii ivaJcr, Hprhuf and inil tralcr, and 
river water. 

Rain IF^icr.— Eain water is the purest natural water. It 
usually contains ammonia, oxygen and nitrogen, carbonic and 
nitric acids, and very small quantities of saline matter and o*!' 
organic substances. 

Eain water which «lias been collected in towns with large 
industries frequently contains also a small <piantity of sulphuric 
acid and solubh^. tarry inatbirs. 

For bleaching and dyeing rain water is very suitable. 

Spriiaf and ]\’ell IFa/cr. — These waters usually contain certain 
quantities of dissolved mineral matter, such as the cai’bonate,s 
or bicarbonates, sulphates, nitrates, chlorides and silicates of 
calcium, magnesium, sodium, potassium, alinnkiium and iron, 
and sometimes also organic matter. 

River If a/r/ .— Eiver water frequently contains a considerable 
quantity of suspended matter, but usually it contains less 
dissolved mineral matter than spring and well water, because 
some of the latter becomes deposited in the bed of the rive.r. 
Water from moorland frequently contains a considerable amount 
of organic matter in suspension and peaty acid in solution. 
The characteristic brownish colour of such water is due to the 
presence of peaty acid. 

The Analysis of*Wateu, 

The question as to whether a water is suitable for bleaching or 
for the dyeing of certain colours can often t)e ascertained by a few 
simple tests. In special cases it may, however, be found neces- 
sary to obtain a complete qualitative and quantitative analysis 
of a water. 

The following simple tests will in many cases give sufficient 
indication to the practical bleacher and dyer as to whether a 
water is suitable for his requirements : — 

Free Acid . — Add a few drops of a neutral solution of lack- 
moid. If it turns red the water contahis free acid. 

Free Alkali {iisaally alkaline carhonateff ). — Bftil the water for a 
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short time, filter, and add phenolphthaleiii, wliicdi turns red in 
the presence of free alkali. ^ 

Onjaruc. Maitn\—\i ]ai’f][e (piantities are jiresent the water is 
usually of a ])rownish colour, Evaporahi the water to dryness 
and heat the residue ; if organic matter is present, the residue 
will become brown and ultimately black. 

Lime or Laldum Na/^s.— Add ammonium chloride and a few 
drops of ammonium oxalate to the water. A white precipitate 
indicates the presence of calcium or lime salts. 

Maffncdnm Sdlfn. — l>oil after tluj lime Jias heeif precipitated 
with ammonium oxalate and ammonium chloride, filter, and 
evaporate the liltrate to about one-tenth of its bulk ; cool, add 
a small qualtity of ammonia and sodium phosphate. If 
map;n(isium is present a crystalline preeijutate will 1x5 formed. 

CJiloihles. Add a few drops of ])ure nitric acid, and then 
silver nitrate solution. The formation of a white curdy 
jirecipitate indicates the presence of chlorides.* 

— Add a few drops of hydrochloric acid and barium 
chloride soJuti(Ui. Sulpha.t(5s will <^dv(5 a white precipitate. 

Free (\irhoiiie Acid ami Biairhonoles. — A white precipitate 
will be formed if clea,r lime water is added. If the bicarbonates 
presei't are those of iron, lime, or nia^mesia, a [irecipitate is also 
formed when the water is boiled. 

Alkaliiie CarhonateH, - lloil the water for a short time, filter 
and add phenolphthaleiii, which turns red if alkaline carhonates 
are present. 

Iron.- Eva})orate the water nearly to dryness, add hydro- 
chloric acid and a few drops of* nitric acid, and then either 
potassium thiocyanate or potassium ferrocyanide. The former 
will a red colouration, the latter a blue precipitate, if iron 
is present in the water. ¥ery convenient and rapid methods for the 
quantitative estimation of jron in water by means of thiocyanate 
have been suggested by Lunge and v. Keler, ZelUchrifi fur 
(lugewandte Chemie, 189b,* p. 3, and by Beyda, Chemiker 
Zeitung, 1898, p. 108b. A quantity of the water is evaporated, 
the residue dissolved in pure nitric acid, and diluted with dis- 
tilled water. Ammonium thiocyanate solution is added, and the 
solution is shali^n with a measured quantity of ether. The red 
colouration is absorbed by tiie ether, the colour of which is then 
compared with stancikird colourations produced by using solutions 
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known qnaniities of iron. A special apparatus which 
may l)e conveniently used luis l)een sn<jj{:];este(l hy Dr. Klemm and 
l)nilt l)y Louis Scho])p(ir, of L(d])zif]j. It consists of 20 ])otiles 
(iontainin^ standard colour solutions of varyini^ de])ths, each of 
which corres})onds to a certain (piantity of iron. 


Estimation of tiif Haiidness of Watee. 

TTehner’s method for deiermininj; the hardness of water is 
carried out in the followin^^ mji.nn(',r : 

I. T<'iiip(>nii‘!l 1 I<(r(hf(‘ii>i {('(ilrniiii or mdifncHWHU ro/'A)au/r’). 

A .,V> solution of sulphuric acid is pr(!par(ul hy diluting 

20 c.c. of normal acid to 1,000 c.c. with water. To 100 c.c. of the 
water to he examined a few drops of j\lethyl ()ra,n^u^ are added, 
'riiis is iitrat(Ml with ‘the acid until tlu', oran^,m colour 

chan{j;e-s to red. 1 c.c. ol ai'id is etpial to O'OOl grm. (V/(T);j, or 
its e(piival(mt of.T/f/rO;j, a, ml 1 c.c., iluu’cfoiv, also ntpresenis 
1 part of (V/CVr, (or its equivalent of M<j('(h) P<-‘i’ 100,000 parts 
of water. In some cases it may he pn'ferahle to use A/10 jicid 
and alkali n^spectividy, and to titraO* 1)00 c.c. of water in pkice 
of 100 c.c. The method is not reliahh^ if tlu'. watei' contains 
other carbonates (o('., ammonium carhonate), the results obtained 
beintt too hip;h. Such a case was poinOnl out to the author. 
The water examined was taken from a brook into which water 
from a colliery w'as bein^^ ])unq)(Hl. 

II. Vevmani’ut ]Iar(hu'>^i^ {rluvllif valciHin or auq/ar.suAa/ Sfil- 
‘pliaic), A T(, normal solution of sodium carbonate is preq)a,red 
by diluting 20 c.c. of the ijormal solution to 1,000 c.c. with 
water. 100 c.c. of the watcu* to be tested are transferred to a 
platinum basin. A measured volume of the A’/^O sodium car- 
bonate solution, largely in excess of that* required, is added. I he 
platinum basin is now traaisferred to a water balli, and the solu- 
tion is evaporaTed to dryness. Cure must, however, be taken not 
to overheat the residue, or some o^ tlui carbonates precipitated 
maybe converted into oxides, and thus too hi^h a result obtiiined. 
The residue is dissolvcal in hot water and filtered. The basin 
and the lilter should be thoroughly washed. The liltrate con- 
taining the sodium carbonate is now titrated with A/50 sulphuric 
acid. This gives the excess of sodiujn carbonate added. If this 
is deducted from the total number of c.c. ,of sodium carbonate 
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added, wo obtiiiii tlie iiuiiiber of c.c, iis(‘d iu reinoviiip; fbe 
pormaoeiifc bardness. 1 c.c. =^0*001 of CaCO.^ (formed 

from the Hulpbate) |)i‘(',eipitated from 100 c.c. of water, jiiid 1 c.c., 
t}u!refo]-e, also represents ] ])a]’t i)er 100,000 [)arts of walia*. We 
obtain tlie total liardness of tin' wat(T by addin^^^ tlie permanent 
liardness to the temporary hardness. 


tWaiiLlipi's Miiltod for hciviinuiiinj the Hardness of llh/rr. 

In this method the calcium and ma^rnewum salfs pixisent in 
the water are precijhtattid )>y nuians of a soap solution. The 
degrees of liardness of a watei*, according to AVanklyn, a, re equal 
to grains of calcium (*arbonale iier gallon, plus one. 

PrcjHirolioii ()f (he Sldiiddnl Soap Solution, - 10 grins, of pure 
white Castile soa]) are dissolved in (100 c.c. oT alcohol (00 per cent.), 
and made up with distilled wati'i* to 1,000 c.c. 

StandardiHinti of fJir So(ip S<dut}on, l*ir grins, of pure 
anhydrous calcium chloride is dissolved in 1,000 c.c. of water, or 
1 gvm. of jmre caiciiim (5a,rbona,te is dissolved in a,n excess 
of hydrochloric acid. This solution is eva.poi’ah'd on the water 
batli to dryness, the residue is (bssolv(‘d in waler, evaporated to 
drym^Sf- and dissolvcnl in 1,000 c.c. of distilknl waler. 10 c.c. of 
this solution ai’e transferred to a, stoppei'ed bottle of a,bout tiiiO c.c. 
capa,city. The soap solution is tben added irom a, burette', 1 c.c. 
at a time, and the bottk* veil shaken after each addition. When 
the lather becoiues somewliat more permanent smaller qiuintitieis 
of soaq) solution arc addend e'ach time. This is continued until the 
kither remains permanent lor live ^niiiutes, whilst the buttle is 
laid ui)oij its side. 

Exactly 11 c.c. of die seiap solution should be required to 
produce the permanent Either. If the soap solution is found 
to be too strong it should ^be diluted with equal volumes of 
alcohol and watelr to the correct strength. 

To ascertain the total hanfnuHH of a water 70 c.c. are titrated 
with the soap solutitJn as above. The number of c.c. minus one 
equals grains of (UiCO-^ pev gallon, because 1 c.c. of the soap 
solution is required to give a permanent lather with 70 c.c. of 
distilled water. , 

If a water requires more tiian Id c.c. of the soap Solution, or 
if a large quantity oft magnesia is present and it requires more 
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than 7 c.c., a smaller quantity of water should bo taken and the 
diirereiice made u[) to 70 c.c. witli distilled water. 

} h'lcniiuiahint of J^rniiaiiciit llardncHn . — Boil 500 c.c. of the 
water for about ‘30 minutes, in order to precipitate the salts 
wliich cause the tem[)()rary hardness, and till up to the mark 
with recently-hoiled distilled w'ater. 

The water is then filtered and 70 c.c. are titrated with 
the soap solution as above. The diff(;rence between the 
permanent liardness and the total hardness gives the temporary 
hardness. 


CoMPAWSDN OF (iFiaiVN, hlN(nilSU AND FllFNCll ])F(illl';FS 
OF JhllDNFSS. 
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Degrees of Hardness : — 

F English = 1 grain of C< 4 C()^ in 1 galloJi of water. 

F Erencli = 1 part „ CaCO-i „ 100,000 parts of water. 

E' German = 1 „ „ CaO „ „ „ „ 

F' English = 0*8" German := IGO ' Erench. 

F’ ErtMich =: 0*7 ' English = 0*5G'^ Germai]. 

r-’ German — E25" English = 1*79" Erench. 

CommcTToN AND PmuFicATioN OF VVater. 

• 

AVater whicli contains earthy and jilkaline carbonates but 
whicii does not contain iron, may be corrected by the addition 
of either siilphnric o}* acetic acid, prefei*ably the latter. The 
quantity of aeeti('. acid required to cori’cct a liard water, is 
ascertained in the following manner :• hour 1 litre of the 
water into a white basin and a-dd a few drops of Afethyl Orange 
solution. Tluai add from a burette, whilst continuously stirring, 

Jiormal h^'drochloric acid (10 c.c. of hydrochloric acid, 
84*2'' Tw. per litre water), until the colour change takes place. 
Eacn c.c. of the acid used indicates that the addition of 2 ozs. 
of aceti('. acid, 8*8" Tw., or 1*8 ozs. of acetic acid, 12'^ Tw. will be 
required to correct (bio gallons of watej*. 

Mcrliamral PunjlcalioiL 

Mechanical pui’itication is only elfective if the water contains 
suspended organic or inorganic matter, or iron salts (ferrous 
carbonatip. Eerrous carbonate is converted into ferric hydrate 
if the water is exposed to the air in large shallow tanks. Doth 
the ferric hydrate and the suspendt)d matter settle out and may 
be removed by passing the water through filters composed of 
sand or cinders. ^ 

CJieiHtcal Ptirijication. 

In order to remove the tcmjforarij JiardiLcss, the water may be 
boiled. This method is, however, as a rule, too costly. The 
hardness may also be removed by boiling the water for a short 
time with the addition of soap. The insoluble lime-soaps are 
allowed to rise and are then removed. The method may be 
used to advantage when dyeing some of the substantive cotton 
dyestuffs. It is, however, mostly, and does not always give 
satisfactory . 

c 2 



20 


BLEACHING AND DYEING 


Bicarbonate of lime and of magnesia are removed by adding 
calcium hydrate or sodium hydrate to the water. 

CaO (C(hy> + CaO = 2 (^a.C(\ 

^If/O “h Gu-O — ]\l(f(^()-^ -f CViCOy. 

The permanent hardness, due to calcium sulphate and chloride 
may be removed by adding sodium carbonate. 

(^aSOi + AT/2(T);5 CaCd^ + iVu2<VOi. 

Soluble magnesium salts are, however, best removed by lime, 
because magnesium hydrate is less soluble than magnesium 
carbonate. 

When sodium hydrate is employed in order to remove the 
temporary hardness, sodium carbonate is formed, which then 
in turn acts on the permanent hardness (calcium sulj)hate). 

CctO {(^(^ 2)2 4“ ^ Nct/Oll ~ ( 4" 4“ T/ 2 G, 


The temporary hardness is, in niany instances, much greater 
than the permanent hardness. TTui addition of lime and of 
sodium cai’bonate is to be recommended in such cases. If, how- 
ever, the tem 2 )orary and the permanent hardness of a water are 
about the saiiug caustic soda should be used. 

In the Porter-Clark machine, one of the earliest used for 
water softening and purification, the water after having been 
mixed with the necessary reagents is passed through cotton- 
cloth filters. 

The use of filter-presses , for filtering the water has been 
suggested by A. L, G. Dehne. 

A very simple and effective apparatus is the one invented by 
Archbutt and Deeley. The water, aften having been mixed with 
the reagents, is run into tanks containing the mud from previous 
operations. Perforated pipes, through which steam and air is 
blown into the water, are laid immediately above the bottom of 
these tanks. The particles of mud are thus thoroughly mixed 
with the water and the fine, freshly formed precipitate is rapidly 
carried down by the coarser particles. The precipitate settles so 
quickly that, after the air-current is stopped, the water becomes 
perfectly clekr in from 30 minutes to 1 hour. 

The ItelHcrt Automatic Water ISoftener ay, d Purifier of Boyles 
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Lniiitod, Irlam.—Eimo and sodinm carbonate are nseil in the 
particular tyiie of Rciseri plant,de.scribed bore. 

A dear saturated Rolulion of lime is employed in preference 
milk of lime used in other tyiics of water softeners. Fi<' 12 

«.ves an illustration of a plant ca,, able of treating 1,000 gi^mis 



of water per hour. It has a ha. Urn, chamhn V, r, feet 11 inches 
n diameter and 12 feet O incbe.s bigb. The diameter of the 
b n .saonvi^or L vanes according to the quantity of lime required. 

bo entile ]ilant requires a ground area of about (5 feet bv 10 feet 
and tto overall height from the top of the tank is aboui' It! feet. 
A 1.S the tank 111 winch the hme is slaked, B the automatic Umr- 
mtmalor and decanta^ C the soda-mixiny tanh, 1) the socki chamher 
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E tlio waier dhfrihuihuj faiil, E llio irarfint chtnnhrr, iind K fin 
automatic aclf-clcam^iafi fdtcr. ^ 

Tlie qiianiiiy of liino required for a dfi v’s workin^:^ is slaked in 
A, find the lime-paste is then eonveved through the short pipe 
hy openin'^ cocdv B, to the bottom of B. Tlui quantity of soda 
required for fi day’s ivorkinjj; is dissolved in C, find by ojiening 
cock Q, ]ifiss(Ml into D. Water is rim from E on to the soda 
solution contfiined in D, through the small miei-ometer valviyl, 
which is adjushul in accordance' with ilie amount of soda required 
in the reaction chan.her V. In a similai’ m;innor fi constiint 
su])])ly of ('leaf liim^wiiter is obtained by Wfiter runnin^^ ihrouf^h 
the micrometei- vjilve' d, throu;;h the central pipe 0, into B, the 
lime-water pfissin^ throu<^h the oveiiloiv pipe into the mixing 
pipe E'. The water wdiicli has to ho treiated flows into the iratcr- 
(1htrihiit}]t<i tfdil IL and from here through the micrometer 
valve 2 to the iniviiKj pipe Eh in wdiich it meets the lime-wa,ter 
and the soda solution. The reaction takes place in I\ The 
water then flows through jiipe J into the filter ehamher K, and 
from here through the sand filter through 2>ip<’ ^ ii^to tank L. 
The puritied water floivs aivay at kl. 

The height of the column of Wiiter in pijie J will vary with 
the resistance in the filtei* bed, and as the latter fouls the water 
will rise in J, and acafordingly, in the syphon-pipe L. If the 
resistance in the tilter-hed causes the water to overflow this 
pipe, it will act as a syjdion and the current through the filter- 
bed will 1)0 instantly reversed. The filter wall thus he cleansed 
by the clear water from tank L being drawn tlirough it. The 
sediment is discharged at T h-ito the gully C. Air enters through 
pipe Y, as soon as tank L becomes empty. The action of the 
syphon is destroyed and the filter resumes its normal action. 
In another type of “ Beisert Burifier''’ the filter is cleansed by 
means of air. 

In a special type of apparatus, built on the same princiiile, 
provision is made for using either caustic soda alone, or in 
conjunction with sodium carbonate, according to the kind of 
hardness of the water which is to be treated. Dilliculties seem 
to have been experienced in the practical working of the apparatus 
if the hardness of the water is less than 12 pr if it contains a 
considerable quantity of mud, in that some of the fine sediment 
is not effectively removed by the filters, c 
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OirFArrOAIyS and AroHDAXTK' 

Arrhflf of 1 roil, r. Ferronn Arrhitr, 

Arrtak of I/nio’, r. CaJrhnn Arrlotr. 

At'riotr of r. Soditiin Aci’fofc. 

Arrfic Acid or Pj/i oh(iiiroi i'< And. 

('JI\ku ]\r()l. weight, ()(). 

Coniiiiercial acetic acid is usually soFd at from 8' to 12'^ Tvv. 
Acetic acid is cliiolly used in dyeing, in dissolving some of the 
coal tar colours and in the coriection of hard water, whilst the 
pyroligneous acid is employed in the manufacture of pyroligiiite 
of ii’on. 

Ac(dic acid, together with acetade of soda, may he used for 
protlucing the silk-like “scroop’’ on mercerised cotton. See 
“ Taitaric Acid.” 

Tlur strength of acetic acid cannot he accurately ascertained by 
means of the hydrometer, hut only by titrating with alkali. 

Specific gravities above may represent acid of two 

different strengths. Acetic acid of 78 })ercent. shows the highest 
specific gravity, i.r., l-()7‘f8. Acid of specific gravity rOo53 may, 
therefore, contain either 43 jier cei or 100 per cent, of acetic acid. 
If by the addition of a small quantity of water to the acid the 
specific gravity is iiicmased, it contains above 78 per cent., but if 
it is decreased, it contains below 78 jier cent, of acetic acid. 

ImpurilirH : Commercial acetic acid contains emjjyreumatic 
substances and sometimes also sulphates, free sulphuric acid, 
chlorides and free hydrockloric acid, lead, iron, find calcium. 
Price, 40 per cent?, ILs. per cwt. 

Alizarine (hf r. Tiirketj-red Oil. 

Alkaline Chrome Mordant. 

^ In many cases the current* market prices of the chemicals have been 
given. 
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SiM'X^iFTc Gravity of Acetic Acid at 59"" F. (LY’ C .) 

(OlTDElUANS). 


SjicciIk- 

Arid 

Sjircilic 

Acetic Acid 

Spccdic 

Acetic Acid 

it). 

Jirl rrilt 

(il.lVll). 

licrcriit. 

(iiinity. 

]iiM ei'iil 

()-9992 

0 

1-047,9 

34 

1-0725 

68 

l-()007 

1 

1-0470 

35 

4-072!) 

69 

1-0022 

2 

1-0481 

36 

1-0733 

70 . 

l-00d7 

3 

1-0492 

37 

1 -0737 

71 

1 -007,2 

^ 4 

, 1-07,02 

38 

1-0740 

72 

1 •00()7 

7) 

1-07)13 

39 

1-0742 

73 

1-0083 

(•) 

1-0523 

40 

1-0711 

74 

l-00i)H 

7 

1-0533 

41 

1-0716 

75 

1-0113 

8 

1-0543 

42 

4-0747 

76 

1-0127 

J) 

1-0552 

43 

1-0748 

77 

1-0112 

10 

"1-0562 

44 

1-0718 

78 

1-017)7 

11 

1-0571 

45 

1 -07 18 

79 

1-0171 

DA 

1-0580 

4() 

1-0748 

80 

1’01H7> 

13 

1-0589 

47 

1-0747 

81 

1-0200 

14 

1-0598 

48 

1-0746 

82 

1-0214 

17) 

1-06,07 

49 

1-074 4 

83 

1-0228 1 

16 

1 1-0615 

50 

1-0742 

84 

1-0242 ! 

17 

1-0623 

51 

1-0739 

85 

1 -027)6 1 

18 

1-0631 

52 

1-0736 

86 

1-0270 

19 

l-0()38 

53 

1-0731 

87 

1-0284 

20 

r064() 

54 

1 1-0726 

88 

1-0298 

21 

1-0653 

55 

1-0720 

8!) 

1-0311 

22 

1-0660 

56 

1-0713 

90 

1-0324 

23 

1-0666 

57 

1-0705 

91 

1-0387 

24 

1-0673 

58 

1-0696 

92 

1-037)0 

27) 

r067J^ 

59 

1-0686 

93 

1-0363 

26 

1-0685 

60 

1-0674 

94 

1-0375 

27 

1-0091 

61 

1-0660 

95 

1-0388 

28 

l-0()97 

62 i 

1-0644 

96 

1-0400 

29 

1 1-0702 

63 

1-0625 

97 

1-0412 

30 

1 1-0707 

64 

1-0604 

!)8 

1-0424 

31 

1 1-0712 

65 

1-0580 

99 

1-0436 

32 

! 1-0717 

66 

.1-0553 

100 

1-0447 

33 

1-0721 

67 





1 

- . _ 





IT. Koechlin,^ recommends the following chromium mordant, 
which is exc\3llently suited for mordanting cotton piecegoods: 
^ Jourii, Hoc. Di/ers mid ColonristSy 1885, p. 18^ and 1886, p. 25. 



CHEMICALS ANE MOKEANTS 


25 


Two measures of chromium acetate (25'' Tw.), are mixed witli two 
measures of caustic soda lye Tw.), and half to one measure 
of water. One measure of caustic soda lye is then added to 
five measures of this mixture. 

Henry Schmid^ suggests another alkaline chrome mordant, 
which, however, decomposes very readily : 100 parts of chrome 
alum are pi’ecipitated with 3110 parts of soda ash (58 per cent.). 
The preci[)itate is washed and dissolved in 50 parts of caustic 
soda lye (50' ' Tw.). 

Ey using alkaline chrome mordants, chri)mium o^ide is readily 
fixed on the cotton fibre, without the application of any fixing 
agent. 

AIJiaJ’nic P’uil Mordani, r. AUivnuaic Soda. 

AhiUi : — Potas]/ Alum. 

K^SoaUSOA, + 21 7/,0. Mol. weight, 918-7. Vneo. 1:5 15.9. 
per ton. • 

Ammouia Alum. 

(Nlh )2 S()\Ah 2 , (SOi);] + 24 JLyO. Mol. weight, 90t)‘5. 

Alum is chietly used in the preparation of aluminium 
mordants, but it is more expensiv(^ than aluminium sulphate. 


HrEciFic Ctuavity of Solutions of Potash Alum at IT-S" C. 
(Gerlacu). 


Tu. 

Spfciljc (ir.ivify 

Pl‘I Cl'lll 

per rent. 



• 

- — 

4 

1-0205 

2-1792 

4 

8 

1-0115 

4-3548 

8 

12-7 

1-0G«5 

6-5379 

1 12 

13-8 

1-0G90 

7-0824 

' 13 


10 gallons of wak3r dissolve at : — 

G8°_ 8(1' 104'’ 158'’ 212''JA 
9-5 15-1 224) 30-9 "90-7 357-iribir oTpola:sh7iid7n. 

Alum is addell to the dye-bath in dyeing some*of the basic 


’ Jniirn. i^oc. Dyers and Colourists, 1S86, p. 2<l. 
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coUon (lyostuffH in order to obtain lev(jl Hliad(iS, and in the dyeing 
of Solnbk) Blues, Cotton Blues, ftc. 

Alumina, r. Alumhnim Tlydroxidc. 

Ahminaie of Soda or AJkalinr Puik Alordanf. 

. Na^AhJh^ Alol. woif^lit, 164‘.‘b 

Aluniinate of soda is obtained by dissolvinpj freshly precipi' 
taied aluminium hydroxide in caustic soda. It is used as a 
mordant for Turkey-red on cotton. The cotton fabrics ai’e dru'd 
after impregnation with tlu^ mordant and then passed through a 
solution of ammonium chloride. Aluminium hydroxide is fix(id 
on the fibre. Brice £29 to pea- ton. 

Ahi mi Ilium Acrtatr, 

Ak{C^JlAhV w(‘ight, 4()S-;b 

Aluuiiniiim acetate* is pn'pannl ])y dissolving aluminium 
hydroxide in acetic acid or by double d(‘coinposition of aluminium 
sulphate with sligar of k^ad or calcium acetate. Tlu^. so-called 
“red liquor” is usually emjdoyed in dyeing, in place of aluminium 
acetate. 

Hi’ecifio Gravity of Solutions of Aluminium Acetate at 
17 ' C. 


SiK'cilic (liavity. 

Tw.’ 

lie 

(ilDls I)(‘l lllK' 

I'lOO 

20-0 

18-0 

40-8 

1-098 

19-6 

12-8 

40-0 

1-086 

17-2 

11-8 

85-0 

1-074 

14-8 , 

9-9 

80-0 

1-062 

12-4 

8-8 

25-0 

1-050 

10-0 

6-7 

20-0 

1-088 

7-4 

/>-o 

15-0 

1-025 

5-0 

8-4 

10-0 

1-012 

2-2 

. 1-6 

5-0 







__ 


Ah (S(hh + B Ph {(W/hh - 2 .1/, {(W^‘6 + B PhS(U. 


Banic id t( mini am aertatm are obtained by adding soda ash to 
a solution of the normal acetate. When heated, solutions of the 
basic acetates dissociate. The. more basic the, salt, the lower is 
the temperitture at which dissociation starts. Brice, aluminium 
acetate, 16° Tw., 6 f /. per gallon. , 
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Aluminium Ihfdraic, v. Aiumiuiinu ITifdro.ridr. 

Aluminium lljidmxidr^ — Alumiinium Hydrate or Alumina, 
Al^iOIl^.. Mol. weight, 151). 

Alumiiuum liydroxido is formed by precipitating a solution 
of aluminium sulphate with sodium carbonate. Pure aluminium 
hydroxide', is obtained by adding ammonia to the hot solution of 
an aluminium siilt. 

• It is chiedy (uiiployed in the preparation of aluminium 
mordants. 

s 

ilundniium lli/juuddoritr or ItJcarJiiny Iji([imr. 

Ahiininiiim ]iy[) 0 (‘hlorite is prepared by adding a solntioii of 
bleaching powder to one of aluminium sulphate. 

It decomposes reuidily, liberating oxygen, and has been used as 
a bl(!aching agent. 

Alumniiiim Suljdiate. 

AlA^SOd, + IB. 7/,/). J\lol. weight, (U>b‘l. 

Aluminium sulj)hate is soluble in 1 i)art of cold, and part 
of boiling water. Impurities .- -Iroji, free sulphuric acid. Alu- 
minium sulphate is employed in the preparation of aluminium 
mordants. Ih’ice, IM 10-v. pe]* ton. 

BaHic (iluinintum sulphain^ are obtained by adding soda to a 
solution of aluminium sulphate or alum. They are used in 
Turkey- red dyeing and may be prepared in the following 
manner: — Dissolve 40 lbs. of aluminium sulphate in 20 gallons 
of water, and slowly add to this a solution of 5 lbs. of soda ash 
in 2^ gallons of water. » 

The ])asic'ity of the salt varies with the amount of soda used. 

yl/‘ 2 (N 04)3 At B A(^ 2 CT);j At 77/7 = 2 Al(SOi){()lI) Ar 

Na2 SOi + C()2 

This basic salt has been placed on the market by Messrs. Peter 
Spence A Co., Ltd. 

2 AkiSOAs + d -f 8 IkO = AkiSChhiO^Ih + 3 Na^SO, 

+ 8 CO 2 . 

AhiSChh + 2 Na2C(h + 2 JhO = AhiSOAifMi + 2 NihSOi 
• + 2 CO 2 . 

Liechti and Suid«, have shown that the more basic the salt, the 
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Rpecifio Gravity of Solutions of Aluminium Suluiiate 
(Based on ,La]{sson). 


Sp Gr. aiir>‘C 


Urr r-ciit 

Oh GSG,)) 

Sj. (;r.:il I,') (' 

T\v. 

I’l-i 

.4A.(,sG,), 

1*010 

2*0 

0*93 

1*170 

35*2 

17*72 

1*021 

4*2 

1*87 

1*185 

37*0 


1*031 

0*2 

2*8 

1*1!)4 

38*8 

19*58 

1*040 

8*0 

3*73 

1"20;! 

40*0 

2(fr)i 

i*or)0 

* 10*0 

. 4*(;o 

1*211 

42*2 

21*15 

1*051) 

11*8 

5*59 

1*220 

11*0 

22-:!H 

1*008 

13*0 

0*53 

1*228 

45*0 


1*078 

15*0 

7*40 

1*23() 

•17-2 

21*24 

1*087 

17*4 

8*45 

1*241 

■WH 

25-18 

DODO 

1D*2 

9*32 

1*252 

.TO- 1 

20*11 

1*105 

21*0 

10*20 

1*201 

r>i-i 

27*01 

1*114 

22*8 

1 11*19 

1*209 


27*97 

1*123 

24*0 

12*12 

1*277 


28-91 

1*132 

20*4 

1 13*05 

1*285 

r,f-o 

2!)*81 

1*141 

28*2 

13*9!) 

1*293 

r,n-G 

30-77 

1*150 

30*0 

11*92 

1*301 

r.o -2 

31*70 

D15D 

31*8 

15*85 

1*309 

(il-H 

32*04 

D168 

33*0 

10*78 













more readily it dissociates wlieii its solution is diluted M’itli \Yjiter, 
or wlicn it is heated, and if cotton is steeped in the solution and 
afterwards dried, the more alumina is fixed on the tihre. 

Ahmumm Sulphate- Acetates^ r. Ahimhiiiiiii Salpho-AcclatcH. 

f 

Aluminium Sulpho-AcelateH or /iliiminium Sulphate- Acetates 
{Red Liquor). 

The aluminium sulpho-acetatcs are 'obtained l)y adding an 
insufficient quantity of sugar of lead to a solution of aluminium 
sulphate. 

The mixtures of aluminium acetath and suljiliate-acetates, are 
hnown in commerce as “ red liquors.” The composition of com- 
mercial red liquors varies very considerably. 

The following methods are recommended by the Badische 
Anilin & Soda EahrikYor the preparation of (1) the normal, and 
(2) the basic i^uljdiate-acetates : — 

(1) Dissolve lbs. of acetate of lead iiithot water and mix 
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wiili a hot solution of 12^ lbs. of aluminiuni sulphate ; or dissolve 
lbs. of acetate of lead in hot water and mix with a hot solutioTi 
of 6] lbs. of aluminium sul})ha?e. Allow the sulphate of lead to 
settle a,nd i-emove the clear solution. Wash the precipitate with 
water and reduce the solution to the stren^^th required by adding 
the wash -water. 

(2) A solution of 9A lbs. of soda ash in 5 gallons of water is 
slowly run into a solutioji of 50 lbs. aluminium sulphate in 25 
gallons of vater, with coiitiimous stirring. 1 gallon acetic acid, 
O'-' Tw. is then added, and the resulting ^solution,* when cold, 
reduced to the strength required. Or, 20 lbs. of sodium carbonate 
(free from ii'on) are slowly added to a solution of 43 lbs. of 
aluminium sulphate in 30 gallons of hot water and 5 gallons of 
acetic iicid, 12 ' 4V. 

ih'd liquors are chiefly used in dyeing 4’urkey-red, and for 
rendering yarn or cloth shower-proof. Ihice, 5(/. to Ijd. per gallon. 

Aininoiiia. 

A7Aj. Mol. weight, 17. 

Ammonium Iliidnuridu. 

yifi.OlI. Mol. weight, 35. 

Ammonia is used lor the i)urpose of neutralising acids, 
especially if tlui hitter are present in small qua-ntities in the 
fibres, and, thei’efoi’e, dillicult to remove by washing. It is also 
used in neutralising 4’urkey-red oil. 

Price, 20 per cent., specilic gravity 0*915, 2(A pei* lb.; 33 per 
cent., specific gravity 0*880, 2 j(/. per lb. 

Ammonia Alain, r. Alum, i 

Ammoiiium ( Idovidc or Sal Ammo niac, 

NIIdA, Mol. weight, ^53*4. 

One part of animoniuin chloride is soluble iti 3 [)a]’tB of cold, 
and [larts of hot water. It is chiefly used in Turkey-red and 
in Aniline black dyeing. Price iJ42 per ton. 

Ammonium Hydroxide r. Ammonia. 

Ammonium Sidjdiocyauide or Ammonium Thiocyanate. 

NHfiNS. Mol. weight, 70. 

Ammonium sulphocyanide is very soluble in water. With 
copper salts, in neutral acid or solution, it forms an insoluble 



30 


BLEACHING AND DYEING 


Biilt, and it, tlierofore, couiitemciH tlie iiijnnoiiH effect of copper 
on Bome dyestuffB. Price, 95 per-cent., Id. per lb. 


Bcecific Gravity of Solftionb of Ammonia at 15^ C. 
(5i)" E.) (Lunge and Wiernik). 




1 iiii.' 



1 iiiii' 

B])(‘cif. 

',o Nil , 

coiitaiiis 
i^iiiis Nil, 1 

S|n‘(il Oiav. 

Niii 

(•nillllllis 

MI 


1 

at ir. ■ (; 



at IV C. 

1-000 

0-00 

* * 

0-0 

0'9d0 

15-63 

146-9 

0-9<)8 

0-45 

4-5 

0-i)38 

l(;-22 

152-1 

0-99() 

0-91 

9-1 

0-936 

l(i'8‘2 

157-4 

0-991 

1-37 

13-6 

0-934 

17-12 

l()2-7 

0-0!)i2 

1-84 

18-2 

0-932 

18-03 

168-1 

0-990 

2-31 

22-9 

()-!i;fo 

18-6d 

173-1 

0-9HS 

2-tiO 

27-7 

0-928 

19-25 

178-6 

o-ysG 

3-30 

32-5 

0-926 

19-87 

184-2 

0-984 

3-80 

Si7-4 

0'!t'24 

20-49 

1S9-3 

0-98-2 

4-30 

42-2 

0-922 

21-12 

19P7 

0-980 

4-80 

17-0 

0'92() 

21-75 

200-1 

0-978 

5-30 

51-8 

0-918 

■ 

2or)'f) 

o-97(; 

5-80 

5(;-6 

0-916 

23-03 

210-9 

0-974 

6-30 

61-4 

0-914 

23-68 

216-3 

0-972 

6-80 

66-1 

0-912 

24-33 1 

221-9 

0-970 

7-31 1 

70-9 

0-910 

24-99 

227-4 

0-968 

7-82 

75-7 1 

0-908 

25-65 

232-9 

0-966 

8-33 

1 80-5 

0-906 

26-31 

288-3 

0-964 

8-84 

1 85-2 

0-904 

26-98 

' 243-9 

0-962 

9-35 

89-9* 

j 0-902 

27*65 

249-4 

0-960 

9-91 

' 95-1 

0-900 

1 28-33 1 

255-0 

0-958 

10-17 

100-3 

0-898 

29-01 

260-5 

0-956 

11-03 

105-4 

0-89^ 

29-(;9 

266-0 

0-954 

n -60 

110-7 

0-894 

30-37 1 

271-5 

0-952 

12-17 

j 115-9 

0-892 

31-05 

277-0 

0-950 

12-74 

1 121-0 

0-890 

31-75 

282-6 

0-948 

13-31 

126-2 

(1-888 

32-50 

I 288-6 

0-946 

13-88 

131-3 

0-886 

‘33-25 1 

1 294-6 

0-944 

14-46 

136-5 

0-884 

34-10 

301-4 

0-942 

15-04 

141-7 

0-882 

31-95 

308-3 


The iiimibci^ of pouuds of Nip per gidluu is found by dividing by 100 
the number in the column marked 
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A lit nwit iuiii Vanadate. 

Mol. 

Aiuinoiiinm vaiiiidato is (^lllj)loyc(l as oxy<;oii carrier in the 
dyeing ol‘ Aniline black. Jhdee, T1 Ls. ini. per lb. 

AitiliiK’. 

VcAlrXIl 2 ‘ Mol. weight 1)3. Price Hid. per lb. 

Aniline JJt/draeJilonde or Aniline Salt. 

•( \JIrXJIAl( V. Mol. weight, P21)T>. 

Aniline and ajiiline salt are used in dyeing A^iiline Idack. 
Aniline salt fr(M]iiently contains free hydrochloric acid. This 
may he detected by Methyl Yiohit pa[)(‘r, which turns green if 
free acid is pri^sent. Price, 5d. per Ih. 

AndeJilor, r. Sodium Thioaiiljdiate. 

Antimonine. r. A ntiinoni/ Lactate. 

Antimony Laetaje, — Antimonine or IVi-Laetdte of Antimony. 
(C. li. Roehringer Solin, Ingelheiin.) 

Antiniojiy la, (date contaa'ns about 15 per cent. ShA)>i^. It 
should l)e ustul with the addition of a small (juantity of acetic 
acid. The hath exha, lists, and 10 jiartsof Antimonine will, there- 
fore, replace 10 jiarts of tartar emetic. 

hoiihle Oxidate of Anttmony and Potansiiim. (JL Koepp A Co., 
Oestrich.) 

K‘\Sh{C20ih + 1 Mol. weight, 573*0. 

Double oxalate of antimony and potassium contains 25 per 
cent. ShiOii. The salt dissociates ^very readily. 10 parts are 
ecpial to 10 pai'ts of tartar emetic. Price, Gi/. per lb. 

Louhle d'aiirale of Antimony and PotaHmuni or Tartar Emetic. 

K (ShO) -f I TLO. Mol. weight, 332*3. 

For dissolving I part of tartar emetic : — 

10 12*0 8*2* 5x5 3*2 parts of water 

at -17^^^ 70^^ “ 88'-^ ^ 122^“'““l07^' E. 

are necess.iry. 

A good (quality of tartar emetic contains 42*75 per cent, of 
Sh 2 ( )}j. It is used fur the fixing of the tannins. If the liath is 
used repeatedly tlie acid salt which is formed must bo neutralised 
with soda, or hotter with chalk. Price, Hd. per lb. 
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Specific Geavity 

oi’ Solutions op 

Taiitae Emetic at 

171 

° C. (OP' y.) (StPvEIT). 

S])f‘L‘lfjC Cii.lVll.3 . 

1 )r;;i ers Tw 

Tin till Kinetic, ]ict cent 

1*005 

1*0 

0*5 

1*007 

1*4 

1*0 

1*001) 

1*8 

1*5 

1*012 

2*1 

2*0 

1*015 

3*0 

2*5 

1*6] 8 

3*(; 

3*0 

1*022 

4*1 

3*5 

1*027 

5*4 

1*0 

1*031 

0*2 

4*5 

1*035 

7*0 

5*0 

1*038 

7*0 

5*5 

1*043 

8*8 

0*0 


Antuiionii Salt or Double Salt of Aulimouij Fluoride and 
Aiinuoii'iuiii Siiljdtaie. (E. da ILk'ii, ILiiiiover.) 

ShFAFlhhSlF ^lol dOrd. 

Aiiiiiiioiiy salt contains 17 per cent. Sl^Jf], !) parts are 
about e(|iial to 10 parts of tarta-r emetic. IVee acid in the 
fixing bail] must bo neutralised with soda or chalk. Price lOd. 
per lb. 

Anilinont/ Sodium JAiioride or 1 double Fluoride of Aiitiinoni/, 
(lb Ivoepp A Co., Oestricb, PI line.) 

SIAASaF. J\Iol. weight, 2Dk 

The salt is readily soluble in water. It contains Ob pei' cent. 
SbAt^ 3 . It is used in jilace of tartar emetic. 10 parts of tartar 
emetic correspond to O’O parts of doiiiile lluoride of antimony. 
Eree acid in the fixing bath must be neutralised with soda. 
Price, Id. per lb. 

Anlinwnif Trioxide. 

ShA)'^- Mol. weight, 288*4. 

Antimony trioxide dissolved in caustic soda lye and glycerine, 
is added to the beta-naphthol solution in order tojirevent cotton 
fabrics which have been prepared with this solution turning 
brown. 
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A lit nwit iuiii Vanadate. 

Mol. 

Aiuinoiiinm vaiiiidato is (^lllj)loyc(l as oxy<;oii carrier in the 
dyeing ol‘ Aniline black. Jhdee, T1 Ls. ini. per lb. 

AitiliiK’. 

VcAlrXIl 2 ‘ Mol. weight 1)3. Price Hid. per lb. 

Aniline JJt/draeJilonde or Aniline Salt. 

•( \JIrXJIAl( V. Mol. weight, P21)T>. 

Aniline and ajiiline salt are used in dyeing A^iiline Idack. 
Aniline salt fr(M]iiently contains free hydrochloric acid. This 
may he detected by Methyl Yiohit pa[)(‘r, which turns green if 
free acid is pri^sent. Price, 5d. per Ih. 

AndeJilor, r. Sodium Thioaiiljdiate. 

Antimonine. r. A ntiinoni/ Lactate. 

Antimony Laetaje, — Antimonine or IVi-Laetdte of Antimony. 
(C. li. Roehringer Solin, Ingelheiin.) 

Antiniojiy la, (date contaa'ns about 15 per cent. ShA)>i^. It 
should l)e ustul with the addition of a small (juantity of acetic 
acid. The hath exha, lists, and 10 jiartsof Antimonine will, there- 
fore, replace 10 jiarts of tartar emetic. 

hoiihle Oxidate of Anttmony and Potansiiim. (JL Koepp A Co., 
Oestrich.) 

K‘\Sh{C20ih + 1 Mol. weight, 573*0. 

Double oxalate of antimony and potassium contains 25 per 
cent. ShiOii. The salt dissociates ^very readily. 10 parts are 
ecpial to 10 pai'ts of tartar emetic. Price, Gi/. per lb. 

Louhle d'aiirale of Antimony and PotaHmuni or Tartar Emetic. 

K (ShO) -f I TLO. Mol. weight, 332*3. 

For dissolving I part of tartar emetic : — 

10 12*0 8*2* 5x5 3*2 parts of water 

at -17^^^ 70^^ “ 88'-^ ^ 122^“'““l07^' E. 

are necess.iry. 

A good (quality of tartar emetic contains 42*75 per cent, of 
Sh 2 ( )}j. It is used fur the fixing of the tannins. If the liath is 
used repeatedly tlie acid salt which is formed must bo neutralised 
with soda, or hotter with chalk. Price, Hd. per lb. 
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Burnt Limr, r. Calcium (hide. 

(Jalcium Acetate or Acetate of Leme. 

CaiC^IlJhh- Mol. weight, 158. 

Calcium acetate in used iu the production of mordants and in 
dyeing Alizarine red on chromium mordant. It is prepared by 
slaking 12 lbs. of burnt lime with 5J gallons of water, to which 
42 lbs. of acetic acid, 9° Tw. and 5^ gallons of water are added. 
Price m to JCll per ton. 

Spkotfio Gravity of Solutions of Calcium Acetate at 15° C. 


Sp. Gi. 

Tw. 

i 

l*i‘t CpiiI. 


r0260 

5*2 


5 


1*0530 

10*6 

i 

10 


1*0792 

15*8 

1 

15 


1*1051 

21*0 

1 

20 


1*1321 

26*0 


25 


1*1594 

32*0 


30 



CidciuM CarhonatCy — Carbonate of Lime or Chalk. 

CaCOs- Mol. weight, 100. 

Calcium carbonate is used in the process of “ chalking ” in 
Turkey-red dyeing, as an addition to the tartar emetic bath used 
in the fixing of tannins and for the purpose of neutralising 
acids generally. 

Calcium Ifudrate, v. Caleiu,]n Hydroxide. 

Calcmm Hydroxide,- ■ Slaked Lime or Calcium Hydrate. 

Ca{()H)< 2 . Mol. weight, 74. 

For dissolving 1 part of calcium 'hydroxide, 780 parts of 
water at 15° C., 1,000 parts of water at 54° C., and 1,500 parts 
of water at 100° C. are required. It is chiefly used in the 
boiling of cotton fabrics, in indigo dyeing, and in the preparation 
of mordants. 

Calcium Hypochlorite Ca{()Cl) 2 > 

Chloride of Lime or Bleaehinff Powder. 

CaOCk. ‘'Mol. weight, 127*6. 

Commercial bleaching powder usually contains 35 to 37 per 



CHEMICALS AND MORDANTS 


35 


cent, of available chlorine. It is also sold in solution containing 
about 7 per cent, of available chlorine. One part of bleaching 
powder is soluble in about 20 parts of water. Bleaching powder 
is the principle bleaching agent employed in the bleaching of 
vegetable libres. 


Strenotii of BLEAcniNa Powder Solutions (Lunge). 


• 


1 A\.iiliibl(i Clilojino. 

SpcL'ilic (Jrjivity, 

T\v. 

1 ^ 

• - - _ _ .... 



I Guns, pm Ciliv 

Giaiiis por (Jalloii. 

l'J155 

23-1 

71-79 

5025-3 

1-1150 1 

23 

71-50 

5005-0 

1-1105 

22-1 

68-6(5 

4806-2 

1-1100 

22 

(58-00 

4760-0 

1-1060 

21-2 

65-33 

4573-1 

1-1050 

21 

(54-50 i 

4515-0 

1-1000 

* 20 

(il-17 

4281-9 

1-0950 

19 

58-33 

4083-1 

1-0900 

18 

55-18 

8862-6 

1-0850 

17 

52-27 

3658-9 

1-0800 

16 

48-9(; 

3427-2 

1-0750 

15 

45-70 

3199-0 

1-0700 

14 

42-31 

2961-7 

1-0650 1 

13 

38-71 

2709-7 

1-0600 j 

12 

35-81 

2506-7 

1-0550 

11 

32-(58 

1 2287-6 

1-0500 

10 

29-41 

2058-7 

1-0450 1 

9 

26-62 

18(53-4 

1-0400 

8 

• 23-75 

1662-5 

1-0350 

7 

20-44 

1430-8 

1-0300 

6 

17-36 

1215-2 

1-0250 

5) f 

14-47 

1012-9 

1-0200 

4 

11-44 

798-7 

1-0150 

3 

8-48 

593-6 

1-0100 

2 

5-58 1 

890-6 

1-0050 

1 • 

2-71 

189-7 

1-0025 

• i 

1-40 

98-0 


Price, £4 10s. per ton. 

Calcium Oxide, — Quicklime or Burnt Lime. 
CaO. Mol. weighty 56. 
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Calcium ()xi])I'] in Milk of Lime at 15 ’C. (Lunoe and 

BL'VTTNER). 


T\v 

K.-ktsLc 

Cull l)i'i (<'tit 
(!)\ \vci”lil) 

1*1 

1 

0*75 

2*8 

2 

PGl 

l*[ 

3 

2*5^ 

5*8 


3*51 

7*1 

5 

4*13 

9*0 

(i 

5*3(; 

10*2 

7 

(i*lH 

12*0 

H 

7*08 

13*1 

9 

7*87 

15*0 

10 

8*71 

1()*() 

11 

1 9 *(;o 

1H*2 

12 

10*51 

20*0 

13 

11*45 

2 PH 

11 

12*35 

23*2 1 

15 

i 13*2() 


i 


T\\ 

Drj^H'i's He 

('(III ]ICI ('('lit 
(by wriylit) 

25*0 

i(i 

11*13 

2(i*8 

17 

15-00 

28*1 

18 

15*85 

30*1 

19 

i(;*75 

32*1 

20 

17*72 

31*2 

21 

i8-(;i 

3()*0 1 

22 

19*40 

38*0 ! 

23 

20*3^ 

10*0 1 

21 

21*25 

42*0 i 

25 

22*15 

1 TO , 

20 

23*03 

h;*2 i 

27 1 

23*90 

48*2 i 

28 1 

21*90 

50*1 ! 

29 

25*87 

52*(; 

30 

I 20*81 


Carhoiiatc of Lime, r. Calcium Carhona(<\ 

Capitol' Oil. 

Casiov oil is chiefly used in the uLinnhiciure of Turkey-rod 
oils. Price, £53 per ton. 

Catechu, r. N<(tural Dijcutufa, 

Camt'ic Soda, r. Sodium ITydroridc. 

Chalk, r. Calcium Carbonate. 

« 

Chlorate of Potash, v. Potassium Chlorate. 

Chloride (f Lime, r. Calcium Hypochlorite. 

Chloride of Soda, r. Sodium Hypochloriic . , 

Chrome Alum. 

Cr 2 (S()i)'i. K^SOi -f 24 IL 2 O. Mol. weight, 998*5. 

Chrome ^alum is used for the preparati^'u of chromium 
mordants and in the after-treatment of substantive cotton dye- 
stuffs. Price, £1G per ton. 
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Chromic 1 1 jidroxidc, r. Chronunin Iljjdro.ridc. 

(dinnniiiin Acetate. 

CiAC^JL/ Mol. wei^lii, 458. 

Chromium acoiaici is prepared by dissolving chromium 
hydroxide in acetic acid or by the double decompositum of 
chrome alum and sugar of lead or calcium acetate, or by the 
reduction of bichrome with glucose in the presence of acetic 
*acid. It is chiell\ used as a mordant in calico printing. Price, 
iSd. per lb. * 

lUiHic (Itroiiiimii Acetate. 

Cr 2 (Ch//;jOA 4 lO;/).. Mol. weight, 871. 

Basic chromium acetates are ])repared by adding soda to the 
normal chromium acetah;. Chromium acetate is used in khaki 
dyeing. 

Chi'i^iiniim lUHidjilnte, 

C/2(//N4);j)o. 'Mol. weight, 51)0-5. 

Chromium bisulphite is used as a mordant for Alizarine 
colours. It is lu’epared by mixing a strong solution of chrome 
alum with an excess of bisulphite of soda. Price, 4.s. ])er lb. 

(liro)iiiinu ( 'htoride. 

CroCIi). Mol. weight, blO’B. 

Chromium chloride is ])repared l)y the double decomposition of 
chrome alum with calcium chloride, or by dissolving chromium 
hydroxide in hydrochloric acid. It is used as a mordant for 
Alizarine colours. Price 4-s\ Sd. p^r lb. 

l^UHie Ckroniiiiiii Chloride. 

CrCl{CII} 2 . Mol weight, 421*5. 

Basic chromium chloride is obtained by dissolving chromium 
hydroxide in chromium chloride. It is used for mordanting 
cotton yarn. 

Chromium Chrofiiate or Chromium Mordant. 

C.A.L, (J.A.TL, (l.A.lll. (MUJ). 

The Jlochster J'kirbwerke bring mordants under this name 
into the markgt which are prepared by dissolving chromium 
hydroxide in chromic acid. Chromium mordant Cr.A.Il., which 
contains acetic acic4 is specially suitable for mordanting cotton. 
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Specific Geavity of Chromium Mordant G.A.IL at 15^ C. 


Spocilic Oravity. 

ws T\\. 

Onus iM‘i 

C>20n. 

Spfcilic (imily. 

Ui'grL'cs T\^ 

(iirms pi'i'liUo 

1-015 

3 

10 

1-175 

85 

170 

1-025 

5 

20 

1-185 

87 

180 

1-085 

7 

80 

1-195 

89 

DO 

1-045 

y 

40 

1-205 

41 

200 

1-055 

11 

50 

1-215 

48 

210 

1-005 

'18 

00 

1-225 

45 

220 

1-075 

15 

70 

1-285 

47 

280 

1-085 

17 

80 

1-215 

49 

210 

1-095 

19 

90 

1-250 

50 

250 

1-105 

21 

100 

1-200 

58-2 

200 

1-115 

28 

no 

1-270 

55-2 

270 

1-125 

25 

120 

1-287 

57-4 

280 

1-185 

27 

180 

1-298 

5i)-0 

290 

1-145 

29 

140 

1-809 

01-8 

800 

1-155 

81 

150 

1-820 

ff4-0 

810 

1-1G5 

88 

100 

1-828 

05-6 

817 


Chromium Fluoride. 

CrFs + ^ Mol. weight, 181. 

Ib used for the after-treatment of certain direct cotton and 
sulphur dyestuffs in order to improve the fastness to washing. 

Chromium Hydroxide or Chromic Hydroxide. 

Cr 2 {OH)c. Mol. weight, 200. 

Chromium hydroxide is obtained by precipkating a solution of 
chrome alum with ammonia. Dissolved in acetic acid it forms 
chromium acetate. 

Common Salt, v. Sodium Chloride. 

Copper Sulphate, r. Cupric Sulphate. 

Copper Sulphide. 

CuS. Mol. weight, 95‘0. 

Copper sulphide is prepared by dissolving flowers of sulphur in 
caustic soda, and by adding the solution to a sojution of copper 
sulphate. The precipitate is washed and stored under water. It 
is chiefly used in printing and dyeing of Aniline black. 
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CopprraUf i\ Ferrous Salphatc. 

Cotton Spirits or Tin Spifits. 

Cotton Hpirits are mixtures of stannic and stannous salts with 
other salts. 

Cow-dinuf.—Cim and sheep’s diin^ are chiefly used by calico 
printers for flxing mordants which have been printed on, in 
order to produce clear whites in dyeing. 

Cupric Chloride. 

CuCk + 2 IhO. Mol. weight, 170*5. 

Copper chloride is employed as an oxygen carrier in the 
prodnet'on of Aniline black and Dij^henyl black. Price, lOd. 
per lb. 

Cupric Sulphate, — Copper Sididiatc,-~BJnc Vitriol or Blue Stone. 

CuSOi+ 5 IhO. Mol. weight, ‘240*7. 

Copper sulphate is used in the after-treatment of direct 
cotton dyes in ‘order to improve their fastness to light, and in 
the dyeing of Aniline l)lack. 


Bpectfic Guavity of Solutions of CorrER Sulphate at 18° C. 
(ScHIFF AND GeRLACH). 


Pei cent. 
WHOx 1 

Speoilic (iuuily 

Dep-ec', Tw. 

]’(‘r cent. 
CnSO\ 

Specitic (iravily. 

Degioofi Tw, 

i r, iho. 

1 


1*8 

1 r. iho. 

16 

1*1063 

21*3 

‘2 

1*0120 

2*5 

17 

1*1135 

‘22*7 

3 

1*0190 

3*8 

• 18 

1*1‘208 

‘24*2 

1 

1*0254 

5*0 

19 

1*1‘281 

‘25*6 

5 

1-0319 

6*4 

20 

1*1354 

27*1 

G 

1*0384 

• 7*7 

21 

1-1427 

28*5 

7 

1*0450 

9*0 

22 

1*1501 

30*0 

8 

1*0516 

10*3 

23 

1*1585 

31*7 

9 

1*0582 

11;6 

24 

1*1659 

33*2 

10 

1*0649 

13*0 

25 

1*1738 

34*8 

11 

1*0716 

14*3 

26 

1*1817 

36*2 

12 

1*0785 

15*7 

27 

1*1898 

37*9 

13 

1*0854 

17*1 

28 

1*1980 

39*6 

14 

1*0923 

18*4 > 

29 

1*‘2063 

41*3 

15 

1*0993 

• 

19*9 

30 

1*2146 

42*9 
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10 gallons of water dissolve at : — 

50^ (W 8(E nr 158" 1 04'^ 212' E. 

87 lii 40 (U) 05 15() ‘208 lbs. of copper sulphate. 

Brice ,£20 per ton. 

IhNX\JI,{().ClIn).cyi:, (O.r/G) A7/o. Mol. weight, 244. 
Diaiiisidiiu',, cou])led with heta-iuqdithol, producers reddish- 
violet. See “ Diaiiisidiiie Blue.” 

Diri-diri, v. 

Donhlc Fliiondc of AntinioHt/, r. Antiinoiii/ Sodiinii Fluoride. 

]h)idde Salt of Antimoiit/ Fluoride and Amiuoiuiiiii Sitljdtale, r. 
Antimony Salt. 

Fan de Laharaque, r. Sodium Ilifjioelilonte. 


Sf>e('ific Gravity of Byrolignite of Iron at 18 ' C. 


Sppi’itl r (iiin itj 

Dt'tjK'i's Tw. 

Guns. 

1-010 

2*0 

5 

1*018 

8*0 

10 

1*025 

5*0 

15 

1*082 

{V4 

20 

1*080 

7*8 

25 

BOB) 

0*2 

80 

1*058 

10*0 

85 

BOtiO 

12*0 

40 

B()()7 

18*4 

45 

1*074 

14*8 

50 

B081 

10*2 

55 

1*088 

17*0 

00 

1*005 

10*0 

I 05 

1*102 

‘20*4 

70 

1*100 

21*8 

75 

1*110 

28*2 

80 

1*128 

24*0 

85 

1*180 

2()*0 

00 

1*187 

27*4 

05 


SjM'ClIlO (il.'lVltj 

Tw 

Guns ])('i 
111 ic 

BI44 

’ 28*8 

100 

1*151 

80*2 

105 

1*158 

81*0 

no 

1*105 

88*0 

115 

1*172 

8B4 

120 

1*170 

85*8 

125 

1*180 

87*2 

180 

1*108 

88*0 

185 

B200 

40*0 

140 

B207' 

41*4 

145 

B214 

•12*8 

150 

1*221 

44*2 

155 

B.228 

45*0 

100 

1*285 

.47*0 

105 

1*242 

48*4 

170 

B250 

50*0 

175 

1*258 

5B(; 

180 

B2()0 

58*2 

185 

B274 

54*8 

100 


o 
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Specific (Liavity of Soluttons of Ebhuous Sulphate at 
ir/' C. (511-^ E.) (Gehlacii). 


Tw 

Pi'i (•'‘III 

I'esn^ + 7 aim 

Siii'cifii Giimn 

Hi res T\\ 

Pit cent 
/'('Xij-f 7 a()ii 

Siii-filic CraMty 

1*0 

1 

1*005 

28*() 

21 

1*118 

‘2*2 

2 

1*011 

25*0 

22 

1*125 


8 

101b 

2b*2 

28 

1*181 

4-2 

4 

1*021 

27*1 


1*187 

5*4 

5 

1*027 

28*b 

25 

1*148 

b-l 

(; 

1*082 

2!b8 

2b 

1*1 4b 

7*4 

7 

1*087 

81*0 

27 

1*155 

8-(; 

8 

1*048 

82*2 

28 

1*161 

b-b 

1) 

1*048 

88*b 

2b 

1*1 b8 

10-8 

U) 

l*05d 

81*8 

80 

1*17-1 

11*8 

! 

1*050 

8(70 

81 

1*180 

i;b0 

P2 1 

l*0b5 

87*4 

82 

1*187 

14*2 

18 

1*071 

88*b 

88 

l*lb8 

15*4 

14* ! 

1*077 

! 40*0 

84 

1*200 

1(;*4 

15 1 

1*082 

1 41*2 

85 

l*20b 

17*() 

lb 1 

1*088 

42*(; 

8() 

1*218 

18-8 

17 

l*0b4 

48*8 

87 

1*21 b 

20*0 

18 

1*100 

45*2 

88 

l*22b 

21*2 

lb 

l*10b 

4(;*4 

8b 

1*282 

22*2 

20 

1*112 

47*8 

10 

l*28b 


I'crric Nitrate. 

LVo(AVF,),;. Mol. woi^j^lii, 4 h:L8. 

Ecrric uiinitc is prcpa.rtHl by (lishf>lviii}4 iron in nitric acid. It 
is used in dyeing iron -buff and rrussian blue. 

Ferric Salpliate. {Nitrate of Innt.) 

Fe‘2(S().i\], Mol. weiglit, tbMl’b. 

‘‘ Nitrate of Iron ” consists cbietly of ferric sulidia-te. Accord- 
ing to Moyret some of the (commercial products corres})ond to 
tbe formula Feii^S()f}r,{( tll}2. It is prepared by treating 
copperas with nitric a,('id and sulpliuric acid. It may be used in 
place of acetate of iron. Price, iUd. jx-r lb. 

Ferrous Acetay', — Inni Liquor, — Llael, JAquor or l^yroVujnite 
of Iron. 

“h 47^2^^ Mol. weiglit, ‘245*8. 
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Ferrous aceiaie is ja-epared ])y dissolving iron in pyroligneous 
acid, or by double decompositioi^ of ferrous sulphate and crude 
calcium acetate. 

Impurities , — Ferrous and ferric sulphate, excess of acetic acid. 

Ferrous acetate is extensively used as a mordant for Alizarine 
colours, for black dyeing with logwood, and in the [)roduction of 
iron-buffs and khaki shades. Brice, 2B^ Tw., 5d. per gallon. 

Ferrous Sulphate, — Copperas or Green Vitriol. • 

FeSOi + 7 ThO. Mol. weight, 278. 

Impurities.— Coppar, alumina, zinc and free acid. 

Feri’ous sulphate is readily soluble in water, and is used as a 
reducing agent in indigo dyeing, in tlui dyeing of greys and 
blacks, in the fixing of tannin mordants, and for the production of 
various iron mordants. Brice, .1^1 4.^. per ton. 

• Formaldehijde or Formalin. 

Cll^G- Mol, weight, 80, 

The commercial formaldehyde contains from 80 to 40 per 
cent, Cll^G. 

The fastness to washing of a number of the substantive 
cotton dyestuff’s is considei’ably improved by an after-treatment 
with formaldehyde. Brice, 40 per cent., 52.s‘. M. per cwt. 

Formic Acid. 

CJI202- Mol. weight, 40. 

Formic acid may 1)0 used in place of hydrochloric acid in 
Aniline black dyeing, and as a substitute for acetic acid in the 
dyeing of tbe Alizarines. It is also employed for producing the 
silk-like “ scroop ” on mercerised cotton. Brice, 90 per cent., 
80s. per cwt. 

Galls, r. Tannins. « 

Glauber's Salt, v. Sodium Sidjdiate. ■ 

Glucose or Grape Sugar. 

Glucose is employed as a reducing agent and in the dyeing of 
some of the Thiogene dyestuff’s (sulphur dyestuffs). Brice, 14s. 
per cwt. 

Green Vitriol, r. Ferrous Sulphate. 

Hydrochloric Acid, — Muriatic Acid or Spirits of Salt. 

liCl. Mol. weight, 80*5. 
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Si‘K()iFic (tkavity of Eokmic Acid at 68*^ E. (20"^' C.) 
(KiCHARDsofc & Allaire). 


Foimic Aoid. 


Tw. 

Si)t*(‘ilir (ii.n ity. 

J*c'i (‘('nt. 



Uy 

IJy \C)lnni(‘. 

• ()-0 

0 - ni ) K 8 

0 

0*00 

0-1 

l - 0()20 

1 

. 0*82 

0-9 

1-004 f ) 

2 

1*04 

1-1 

1*0071 

3 

2*48 

1-9 

1 - 00!)1 

4 

3*30 

2-3 

1 * 011 (> 

5 

4*14 

2-8 

1 - 014 ‘i 

() 

4*98 

3‘4 

1*0171 

7 

5*81 

3-9 

1*0197 

8 

0*08 

4-4 

1*0222 

9 

7*55 

4*9 

1*0247 

10 

8*40 

7-4 

* 1*0371 

15 

12*80 

9-8 

1*0489 

20 

17*17 

12‘2 

1*0010 

25 

21*73 

144 ; 

1*0730 

30 

20*37 

16-9 

1*0848 

35 

31*10 

19-3 

1*0904 

40 

35*90 

21*7 

1*1080 

45 

40*82 

2 P 2 

1*1208 

50 

45*88 

2 ( 1*4 

1*1321 

55 

51*01 

28*5 

1*1425 

00 

50*13 

30*8 

1*1544 

05 

01*44 

33*1 

1*1050 

70 

00*80 

35*4 

i 1*1770 

• 75 

72*27 

37-2 

1 1*1801 

80 

77*07 

39 *] 

! 1*1954 

85 

83*19 

40*9 

l * 2 f 045 

90 

88*74 

42*8 

1*2141 

95 

94*48 

44*3 

1*2213 

• 

100 

100*00 


liti'parilirH in commercial Iti/drochloric acid : — Iron, arBenic, 
sulphuric acid, organic maitcr. 

Hydrochloric .acid is chiefly employed in bleaching. Price, 
(Tower Salts, 30"^ Tw.), Is. Bd*. ; (Cylinder, 30° Tw.\ 2s. 9d. per 
carboy. 



Specific (iIiavity of llyimocHLoiuc Acid at 15"^ C. (59"^ F.) 
(LuNOE and MARClILEVVriKl). 


(■( ilm Gun it.\ 
al r.O ' !■'. 

! Dc; 2 I(‘(S 'I'w 

1 •()()() 

i 

0 

1*005 

1 

1*010 


1*015 

a 

1 020 

4 

1*025 

5 

i*oao 

() 

i*oa5 

7 1 

1*040 

8 i 

1*045 

9 { 

1’050 

10 1 

1*055 

11 ; 

1*0()0 

12 

1*005 

la 1 

1*070 

14 i 

1*075 

15 j 

1*080 

k; i 

1*085 

17 ! 

1*090 

18 

1*095 

19 I 

1*100 

20 1 

1*105 

21 ! 

1*110 

22 I 

1*115 

2a ; 

1*120 

24 1 

1*125 

25 

i*iao 

20 1 

i*ia5 

27 ! 

1*110 

28 1 

1*115 ! 

2!) j 

1*150 

ao 

1*155 

ai 

1*1()0 

a2 

1*105 

aa 

1*170 

a4 

1*175 

a5 

1*180 

ao 

1*185 

a7 

1*FK) 

a8 

1*195 . 

a!) 

1*200 

40 


1(10 III 

I’uiilain 

* - - 

//( / 

\ri(l (il :ij Tw- 

Ills 

ill- 

0*10 

0*49 

1*15 

a *58 

2*11 

0*00 

a*i 2 

9*71 

4*ia 

12*80 

5*15 

10*01 

0*15 

19*10 

7*15 

22*27 

8*10 

25*42 

9*10 

28*5a 

10*17 

ai *08 i 

11*18 

a 1*82 

12*19 

a7*97 1 

ia*19 

11*09 1 

11*17 

41*14 

15*10 

17**22 

10*15 

50*ai 

I7ia 

5a*ao 

18*11 

50*11 

i9*0(; 

59*87 1 

20*01 

; 02 *aa I 

20*97 

' 05*82 I 

21*92 

! 08-28 i 

22*80 

71*21 ! 

2 a *82 

I 74*20 1 

24*78 

77*19 j 

25*75 

80*21 1 

20*7f) 

88*18 

27*00 

80*17 

28*01 

89*ia 

29*57 

92* il 

ao*55 

95*17 

a 1*52 

98*19 

a2*49 

;oi* 2 i 

aa*40 

104*24 

a 1*42 

107*22 

a5*a9 

110*24 

ao*ai 

118*11 

a 7 * 2 a 

115*98 

a8*io 

118*87 1 

a9*ii 

121*84 


1 ^mIIoii coiilums 
I!<'I Afid (»i :;-j ' 'I’w 

lijs Ills 

()-019 ()-()4!) 

()- F 2 

0 - 2‘2 ()-()7 

0*99 

( N 2 I ' in , 

0'r)9 ! 14)4 
0*(;4 1-97 

()-74 li-ai 

0- 85 i)-()4 

0*9(; 2-98 

F07 a-aa 

1- 18 a4;7 

F29 4'Oa 

Fll 4-a8 

vr>^i 1 - 7‘i 

1- (‘)a 5-08 

F74 r,'4a 

F8() 5*79 

F97 (rlT) 

i^-09 ( Fr)0 

±^10 (;- 8 (; 

2 ’ l !2 7-22 

2- l;i 7-r>n 

■ j ,- r > r , 7 - 1)1 

2-(l7 H-;)l 

2-7.S K-IlH 

2- 1)1 I 1)-()(1 

li-Ol) D-ll 

I- 1-15 !)-H-2 

1-1-28 10-21 

3- 10 10-51) 

II- 51! 10-1)11 

3-00 11-31) 

3-71) 11-71) 

,3-1)2 12-20 

1-01 1 - 2-00 

1-18 13-01 

1-30 13-10 

1-13 13-80 

1-50 11-21 

1 - 01 ) 11-02 
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Jh/drofjrn J^rroyide. 

lliOi. Mol. wcifflit, 34. , 

(jooniHii'ciixl liY(lro^(ni p(o-o\i(l(i contiiins alioiii 3 per cent, of 
ILJh- Its stren^^tli is iisiutlly expresscnl in volinues of availiiblo 
oxyg('.n. 3 per cent. /LOo =r= 12 volumes oxygen. 

Concentrated solutions are V(‘]-y unstable'; weak solutions, 
sli^litly acidulated by axldinj^ a small (puintity of pliosplioric 
acid, keep much Ix'ttei*. 

llydro^u']! pe'roxide is an excelbmt bleacliin*^ a,^ent, i)ut on 
jiccount of its lii^b price it cannot be used in cotton Ideacbing. 
Lbice, 12 vols., l.s*. pei’ gallon. 

I li/dr()s(d])liil(‘, r. Sodiiim I fi/drosnlphitc and Sodiinn Sidph- 
().rj/l(if(’-F()rniald(‘]ii/dc. 

] IijpanidjdiUc (>f Soda, r. Sod'niiii TJiia>adpha((\ 

Iron Tjlqnoi\, i\ I't'iiotis Acetate. 

Lead Acetate or*Stufar of Lead. 

4- 3 Ibitk klol. wei^lit. 379. 

Sugar of lead is pre])ared by dissolving litharge in acetic acid. 
If pyroligneous acid is used in place of acetic acid, Bnarn Siujar 
of Lead is obtained. 

Sugar of lead is cbiefly used in the preparation of mordants 
and in dyeing clirome yellow and orang(!. 

liasic acetate of lead is obtained l>y boiling a solution of acetate 
of lejid with litharge. See, '‘Chrome Yellow," p. 157. 

Lead Nitrate. 

Pi)(NOd) 2 - Mol. weight, 331. • 

Lead nitrate is used in the preparation of mordants. Price, 
P25 per ton. 

Litharge. 

11)0. Mol. weight, 223. 

Litharge is used in the pi^])aration of basic lead acetate. See 
“Chrome Yellow."* Price, 4^17 10.s. per ton. 

Lndigol. (B.A.S.Pk). 

Ludigol is added to the boiling liquor in the kier when boiling 
pieces containing yarn dyed with the vat-colours,, in order to 
prevent marking-oil^ 
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Specific Guavity of Solutions of Lead Acetate at 20° C., 
(68° E.) (E^ Salomon). 


Cnns in 
IW) c.c. 

Spcfilic 

(itiiMly. 

Tw 

1 

T00fi2 

1*2 

2 

1*0124 

2*5 

3 

l'()186 

3*7 

4 

1*0248 

4*9 

5 

1D311 

6*2 

6 

1*0373 

7*5 

7 

l*0d35 

8-7 

8 

i-om 

9-9 

9 

1-05.5!) 

11*2 

10 

T0fi22 

12*1 

11 

1*0681 

13*7 

12 

T07-lf) 

1 1*9 

13 

1-0H08 

16*2 

14 

T0870 

17*1 

15 

T0!)82 

18-6 

16 

l-OOiM 

19*9 

17 

T1050 

21*1 

18 

T1118 

22*1 

19 

T1180 

23*6 

20 

T1242 

24*8 

21 

TlSO'i 

26*0 

22 

Ti:t(!2 

27*2 

28 

T1422 

28*4 

24 

T1482 

29*6 

» 

1-1548 

30*9 


Price, i'24 per ton. 


Onus, in 
KiO c.c. 

S]K*C|||(* 

(iuivity. 


26 

1*1603 

32*0 

27 

1-1068 

33*3 

28 

1-1723 

34*5 

29 

1-1788 

35*7 

30 

1-1844 

80-9 

31 

T1003 

38*1 

32 

1*1963 

39*3 

33 

1*2022 

10*4 

31 

1*2082 

41*6 

35 

1-2142 

42-8 

36 

1*2201 

44-0 

37 

1-2201 

45*2 

38 

1-2820 

46*4 

39 

1-2880 

47*6 

40 

1-2440 

48*8 

11 

1-241)9 

45*0 

42 

1-25,58 

51*2 

43 

1-2017 

52*3 

44 

1-2076 

53*5 

45 

1-2785 

54*7 

46 

1-2794 

55*9 

17 

1-28,58 

57*1 

48 

1-2912 

58*2 

49 

1-2971 

59*4 

50 

1-8080 

60*6 


Manganese Sulphate. 

MnSOi. Mol. weight, 151. 

Manganese sulphate, like “bronze liquor,” may be used in the 
production of manganese bronze. Pi-ice, L13,per ton. 

Manganous Chloride. 

MnCh + 4 H 2 O. Mol. weight, 198. 

Manganous chloride, known in commerce as “ bronze liquor,” is 
chiefly emploj^ed in dyeing manganese bronze.* Trice, h.’ 6d 
per lb. 
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MrtatoJnyhnicdiaminr. 

(7//3.CV,/^;j(A' 7^2)‘2- Mol. weif^ht, 122. 

Meiatohiylenediiiiiiine is iisod for dovelo})inp; diazoiised 
8ii])Btantive dyontuffs. 

Monopolc Oil, V. Soap, 

Monopoh; Soap, r. Soap. 

Muriatic Acid, v. Hydrochloric Acid. 

Myrabolans, r. Tanmna. 

Napli thol. {Alpha- Kaph th ol, Bela- Najdt ihol). 

CMC 11). Mol. weight, 144. 

The najdithols dissolve in caustic soda, fonninfj; salts (iiaphtho- 
lates). 

Beta-riaphtliol is cliieily used in the ])rodnction of “ Para Red,” 
the developing of diazotised rriniuline, etc. Price, Is. Od. per lb. 
Bcta-naphthol U {M.L.B.). 

Beta-na])hthol U is a mixture of beta-naphthol with heta- 
naphthol monosulphonic acid E, It is used in place of beta- 
naphthol in order to obtain more bluish shades of “ Para Red.” 

Naphthyl amine. {Alploi-Naphthylamiiic). 

CioH^NIh. Mol. weiglit, 143. 

Alpha-na[)hthylamine is used in dyeing Naphtbylainine Claret. 
Price, Id. per lb. 

Nitric Acid or Aqaa/oriis. 

UNOq. Mol. weight, 63. 

Nitric acid is usually sold at about 66^^ 4\v. 

-“Commercial nitric aifid may contain lower oxides 
of nitrogen, iron, sulphuric acid, sodium sulphate and sodium 
nitrate. 

Nitric acid is cliiefly used in the preparation of mordants. 
Price, 89° Tw., ll{d. per lb. 

Nitrotoliiidine. • 

CIh.CoTh{N02)Nil2. Mol. weight, 152. 

Nitrotoluidine is used in the production of a brilliant orange 
with beta-naphthol. 

Olein, V. Turke^pred Oil. 

Oil of Vitriol, r. Sidphuric Acid. 



48 


BLEACHING ANJ) DYEING 


Si’ECIFIC (Luvity of 

(Lunof 



1 Tw. 

Pci criil 

by 

0-0 

0 

0*10 

0-7 

1 

LOO 

LI 

2 

1-90 

‘2-1 

• 3 

2-HO 

2-7 

1 

3-70 

;}-4 

f) 

LOO 

4i 

(; 

rrM) 

4-7 

7 

r,-:w 

.Yl 

8 

7-20 

(K) 

9 

8-13 

(;*7 

10 

8-9‘) 

7-4 

11 

9-81 

8-() 

12 

10-08 

8-7 

13 

11-51 

<)•! 

14 

12-33 

lO'O 

15 

IH-lf) 

10*() 

10 

13-95 

1L2 

17 

14-74 

114) 

18 

15-53 

12-4 

19 

10-32 

D-O 

20 

17-11 

DM) 

21 

17-89 

14-2 

22 

18-()7 

ILI) 

23 

19-45 

15*4 

24 

20-23 • 

lO-O 

25 

21-00 

l()*r) 

20 

21-77 

17-1 

27 

22-54 

17-7 

28 

23-31 

18-3 

29 

24-08 

18-8 

30 

24-84 

19'3 

31 

2r>-()0 

19*8 

32 

20-30 

20-3 

33 

27-12 

20-9 

34 

27*88 

2L4 

35 

28*03 

22-0 

. 30 

2i)*38 

22-5 

37 

30*13 


Nitiik! Acid at LY’ (]. 
\N»D Bey). 




Pi'i (‘('lit 

]{(■ 

Dfgircs 'J\\ , 

//A’ (A,, 
l.y 




23*0 

38 

30-88 

23-5 

3!) 

3L()2 

21-0 

40 

32-3(; 

24-5 

41 

33-09 

25-0 

12 

33-82 

25-5 

13 

34-55 

2(;-o 

44 

35-28 

2()-4 

45 

80-03 

20-9 

10 

30-78 

27-4 

17 

37-53 

27-9 

48 

38-29 

28-4 

4!) 

39-05 

28-8 

50 

39-82 

29-3 

51 

10-58 

29-7 

52 

11-34 

30-2 

53 

42-10 

30-() 

51 

42-87 

3L1 

55 

13-04 

31-5 

50 

11-41 

32-0 

57 

45-18 

32-4 

58 

45-95 

32-8 

59 

40-72 

33-3 

00 

47-49 

33-7 

01 

48-2() 

34-2 

02 

19-07 

34*0 

03 

19-89 

35*0 

04 

50-71 

35*4, 

05 

51-53 

35-8 

01) 

52*37 

3(;*o 

()0-5 

52-80 

30*2 

07 

53-22 

3(;-o 

08 

54-07 

37*0 

*09 

54-93 

37*4 

70 

55-79 

37*8 

71 

50-()0 

38*2 

72 

57-57 

38-0 

7;? 

58-18 

39-0 

74 

59-39 


9 
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Specific Ckwity of Nitioc Acid at 15" C. — vouilnucd. 
(Tjfnuf ^Ni> Key.) 




P.'l .-.Mil 

l'<'U'CN' ]5(’ 

iM-nrs 'lu 

liv 

31)‘l 

75 

(;o-3() 

.3!)-S 

71 ; 

(;P27 

iO-O 

— 

(U-92 

10*1 

77 

(;2*24 

4()-5 

78 

(;3-23 

40*8 

79 

()P25 

4P2 

80 

(;5-30 

ip(; 

81 

hii-fo 

12*0 

82 

(;7-50 

P2-;} 

83 

()84;3 

42-7 

84 

(;9-80 

43-1 

i 85 

70*98 

43-4 

! 8(1 

7217 

43’8 

87 

73-39 

41*1 

88 

74-(;8 

41-4 

89 

75-98 



1 ((‘<41 Cl's 'I'w 

pi I CiMlI 

//N'C, 
bj w ■ij'lii 

14-8 

90 

77-28 

45-1 

91 

78-110 

45-1 

92 

79-98 

45-8 

93 

81-12 

4(;-i 

94 

82-90 

4()-4 

95 

84-45 

4(;-8 

9(; 

8(1-05 

17-1 

97 

87-70 

47-4 

98 

89-(10 

47-8 

99 

91 -(10 

48-1 

100 

94-09 

48-1 

101 

9(1-39 

48*5 

— 

97-50 

48-7 

102 i 

98-10 

49-0 

103 1 

99-07 

49-4 

104 

99-()7 


Olirc Oil. 

Olive oil is iis(ul if) [)i‘cj)in-in^ the cotton for Turk(‘,y-rc(l 
dyeing. Eiiiiilsioiis of olive oil with very dilute solutions of 
sodfL fihli jire extensively used for softeniii;^ cotton whicli has 
heel) dyed Aniline hhick, chrome yellow, cfitechu brown, etc. 
Price, 1'56 to A'60 per ton. • 

Oxali^- Acid. 

C 2 // 2 ^>i + 2 ll^O. weight, 12(). Price, 2^V/. per lb. 

Ox})(jcH Poirdar, i\ S<fdiiini Peroxide. 

O.VnjiHiU'iate of Tin, v. Staindie CJdoiide. 

lAiranitnniihne. • 

C\lU{NOA^ II 2 . Mol. wei<^ht, 13H. 

Paranitraniline is used in the production “ 15ira Led” and in 
the “coujding ” i^f suhstjintiv^e dyestuffs. 

Percarbonate of Pota.Ai, i\ Pot<i.<i'>ium Perearhonate. 

13.D. 


E 
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Pcrnuuifjanatc of Potash, r. Potassium Pcnnaiojanaic. 

Peroxide oj Ilijdroffeii, r. Ilf/drogeii Peroxide. 

Phenol or Caiholie Arid. 

(\dlr,{(}If). Mol. 1)L 

l^lioiiol diHsolves in oaiiKiio hocLi, foniiiii^' })lieii!iio of soda. It 
is URwl as devo]o[)or for diazoiisod substaiitivo dyostuli's. Bi'ice, 
crystallized 89 ' — 40'", Id., per 11>. 

Pheiijjlenediamiiie. 

6V/|(A7/o) 2. Mol. wei^dit, 108. 

Plieiiylenediamiiie is used as a dev(doper. 

Phosphate of Soda, r. Sodium Phosphate. 

Pink Salt, r. Stanuie Cidoride. 

Potash Alum, v. Alum. 

Pofassiiou Autimoujj Tartrate, r. l.hmhle 'rarlrate oJ Autimoiui 
and PotassifOii. 

Potassium lUchromate, — Piehromate of Potash or JPiehrome. 

Mol. weight, 294‘2. 

rotassiuiii bicliroiuate is moA in dyein<^^ Aniline black, for the 
aftiu’-ireatinent of direct cotton dyestuHH, for tlui i)ro(luction 
of chrome yellow, cbronie orange, cutcb browiis and logwood 
blacks. 

ScECIKlC (iJlAVlTV OF SOLUTIONS OK 1\)TASH1UM BjCIIKOMATK AT 

19*5" C. (Kk'lmeks AND Geklacii). 


Spri'lfic 
fji in It y. 

l)i ‘glees T\\. 1 

Tei cent. 

1 Sl>eci(lC 

1 giavil). 

i - 

' "l 

' Degrees T\\. 

IVI cent 

1-007 

I'l 

1 

1-005 

18-0 

9 

1-015 

;!■() 

2 

1-078 

j 14-0 

10 

1-022 

4-4 ! 

8 

”1-080 

: 10-0 

11 

1-080 

0-0 ; 

4 ' 

1-085 

17-0 

12 

1-087 . 

7-4 ! 

5 

1-097 

1 19-4 

13 

1-048 

K't) 

0 

1-102 

: 20-4 

14 

1-050 

lo-o i 

7 

1-110 

1 22-0 

15 

1-050 

11-2 ! 

8 


1 ( 




CHEMICALS AND MORDANTS 


51 


Ten gallons of water dissolve at : — 

30'^ 5(L 104 ' ‘212" E. 

5 8-5 29-4 78 ' 102 lbs. of bichronie. 

Price, 8Jd. per 11). 

Pi^taaslu III Carbonate. 

K^CO-.i + 2y/oO. Mol. weiglit, 171. 

Potassium carbonate is used in indigo dyeing and in tlie 
dytfijig of a few of tlie dij-ect cotton dyestulls. Soda, on account 
of its clieapness, is eniploycid in place of it wluu'eVer possible. 
Price, 90 per cent., 1'15 15.s*. per ton. 

PotaHHiHiii Chlorate or Chlorate of Potash. 

KClO^^i. Mol. weigl)t, 122*5. 

SolabiH(i/--].00 pai'ts of water dissolve (> j)arts of KClO[\ at 
15^’ G., and 00 pai’ts at 100" C. 

Potassium cliloi'ab' is chiefly used as an oxidising agent in 
dyeing and printing of Aniline black. Price, per lb. 

PotassinuL Ferrieijanide or lied Primiate. 

K^FiiCNja. Moi. weiglit, 329*2. 

2^ parts of cold water or U parts of hot water dissolve about 
1 part of potassium ferricyanide. With fei’rous sulphate it 
yields Turnbull’B l)lue. Price, 9d. ])er lb. 

. Potassiiun J^'erroei/ainde or Vellotr Prussiale. 

K.iFe{CN}ii -f- 3 lid). Mol. weight, 122*3. 

Three parts of cold water or 1 part of boiling water dissolve 
1 pai’t of t)otassium ferrocyanide. 

Impiinlf/. — Potassium sulphate. • 

It is used in ITaissian blue dyeing and in the padding of 
Aniline black. Price. i\d. per Ib. 

Polassiin.i Jfi/poehlorlte or Plan de Jarelle. 

KOCl. Mol. weight, 90*(). 

Potassium hy])ocblorite is pi;fc^])ared hy double decomposition of 
blea('hi]ig powder twid potassium carbonate, or l;y passing 
chlorine gas into a solution of caustic potash. It is rarely used, 
the cheaper sodium hypochlorite being generally employed in 
bleaching. 

Potassium Pcrcarhouate or Percarhonate of Potash. 

Mol. weight, 198*2. 
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PotasHimii percarbonate decoiiiposos in acid solution into 
oxygen, liydrogen pei'oxide, and carbon dioxide. It is a very 
powerful bbuicliing agent. 

Pcrm'iii'fatiifv or Verm injamU of l^otanli. 

KMiiOi. Mol. W(uglit, 158. 

rotassiuiu ])erinanganate is soluble in 15 ])arts of cold, and 
very readily soluble in bot waU'V. It may be us(h1 as a, stri])ping 
agent. It is a very ])ow(Tful oxidising agent in neutral} in 
allodine, a-nd in acid solutions. I’rice, 35.s-. jier cwt. 

VreporiiKj Salt, r. Stannate of Soda. 

Jfjrol'KjiieooH Arid, r. A retie And. 

J\tjroHfiuite oj Iron, r. Ferroiin Acetate. 

fhiieUine, r. Videinm (hide. 

lied Liquor, r. Alnmininiii Siilj)ho-Aeet((teH. 

lied PriiiOiiate, r. Jl>tas.siii}ii Ferriei/aiiide. 

lieHorrim'. 

(V,// 4 (fM/). 2 . Mol. weight, 110. 

liesorcine is used as a developer for duizotised substantive 
dyestull’s. 

Ilonjialite, r. Sodiiiiii Sidpho.eijlalr-Forinaldehi/de. 

Sdieate of Soda, r. Sodniin Sdieate. 

Slaked Lime, r. Valeinm Hydro.eide. 

Soap. 

¥ 

The soda soaps or bard soa])s are cliielly used in dyeing. Of 
these olive oil soa})s (Marseilles soap) are employed in dyeing the 
suhsta,ntive dxestulls and in soaping dyed materials. The soap 
should be neutral, i.e., it should be free from unsaponified fat, 
and it should not contain any uncombined alkali. 

Monopole Soap. -(The Bayer C'.)m])any, Ltd., Manchester). 

^lonoi)ole soap gives either a neutral -or a, slightly acid re- 
action ; it is not affected ])y dilute, solutions of acids or by 
concentrated salt solutions. It does not form precipitates with 
lime and magnesia salts, because the salts formed are soluble in 
excess of the soap In order to brighten shades, and for dyeing 
suhstantiveMyestuffs, especially when only hard water is available, 
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Ilje jiddiiion of I to 1 |)('t ('out. of Moiio|)o](^. sojip iotlu', dy(vl)aili 
will producer (!\('ollo]ii rosulis. •Prico, iul. per lb. 

Moiiopolc ( hJ. — (Tli(ii)a\or Company, Lid., ]\[aiicli('sior, and 
Dr. A. Schmitz, Ilcua-dt, CL'niiaiiy). 

MonopoE oil, ill its bobaviour, is similar to Moiiopolo soa]). 

Cni^ior Oil Soap Jor J*(tni lied." 

Mix 20 lbs. castor oil (of tbo lirst prossiiip[) with 17 lbs. caustic 
sodadyc, 30’ Tw’ , and boil for ] hour; allow' the soa]) to cool for 
aJiout 5 hours, tlicui add 1 lbs. liozs. bydrochloi'ic acid, 32 Tw., 
boil for I hour, allow to cool, and syjihon of! the sa,lt solution. 

Soda i.Sodiain (\ir}>onab‘. 

Soda As](, r. Sodiaui Carhouatr. 

Soda r;//.s‘/a/,s*, r, Sodttnn Carbonate. 

Sodinai Aeettde or Acelah’ of Soda. 

NaiC^H J b,) + 3 II-p). Mol. weight, 130. 

One part of sodium acetate dissolves in 31 parts of cold, and in 
jiart of hot w'ater. It is used lor neutraJisinjj; minei’al a,cids 
and as an addition to the dia.zo-solutions in thed\ein^M)f colours, 
such as l^iranitraniliiu! re,d, etc. It is also add(‘d to tlie water 
used for w^ashin^ cotton which lies bt'tui dyeid W’ith the sulphur 
colours. Price, hl5 per ton. 


Specific Guavjty of Soeutions of Sodium Acetatf at 17*5° C. 
(0 ERLACH ). 


V Tw, 

>IH‘( ilic (iia\ i1> 

l»'l ffiil. 

A'»»(f 1 -‘ly/ac 

30 

POlf) 

3*015 

. 

5 

3*2 

1*031 

0*030 

10 

9-4 

1*047 

9*045 

15 

12*0 

l-0()3 • 

12*000 

20 

15-9 

• 1*0795 

15*075 

25 

19*2 

1*09()0 

18*090 

30 

22-b 

1*1130 

21*105 

35 

20*1 

1*1305 

24*120 

40 

29*7 

. 1*1485 

27*135 

45 

33*4 

1*1070 

• 

30*150 

50 
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tSiuUnm Arsenate or/irsenate of Hoda. 

NaiJI. I SO 4 + 1‘2 ILA }. Mol. wVipjbi, 402. 

The commercial product contains besides sodium arsenate, 
sodium l)inn.]‘senat(‘- -f /LO) and common salt. It is 

used as a b\in^ aj^ent for iron and aluminium mordants, and 
in “ dunging ” a,s a substitute for cow-dung. Price, 45 pei‘ cent., 
1:12 5 .S'. per ton. 

Sodium Jiiehromatr or Bichromate of Soda. 

NaJ'uJh 4- 2 Mol. weight, 298. 

Sodium ])icbromate is used in jdace of ])otassium ])icbi’omate. 
It is more readily soluble, and cheaper than tlui latter. PjaVr), 
dd. per 11). 


Specific Gravity of Solitions of Sodicm Bicn]:o:\iATE 
( Stanley). 


iSpi'cilic CniMlv 

Dc-tr-, Tw 

yu^'i /jo- ])('! 

P007 

PI 

1 

P085 

7'0 

5 

P071 

PP2 

10 

P105 

2P0 

15 

Pill 

28-2 

20 

P171 

84-2 i 

25 

P208 

4PG 

30 

P245 

49-0 

35 

P280 

5G-0 

40 

P818 

G2-G 

45 

PB48 

‘ G8-G 

50 


Ten gallons of water dissolve at ' 

82^ 59” 8(f 17(Y 212'’ E. 

107 109 127 148 IG‘8 lbs. of sodium itiebromate. 

Sodium BmJphiic. < 

NaHSihv Mol. weight, 104. 

Sodium bisulphite is usually sold in solution, varying in 
strength from 05"^ to 78” Tw. 

It is used in the prejiaration of JnidrosuJjdiite and as an anh- 
chlor. Price, 50” Tw., 3.s‘. M. per cwt. 
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SlTiCTFIC (rliAYlTY OF SOLUTIONS OF SoDlUM 1 >TSULrHlTF<]. 



TW. 

,Vrfi/.SO ! 

|Si)ocili<' Oiuviiy 


XdllSl)^ 

lit I.V (' 


[HO CCIll 

iitl^jC. 


per (Moit. 

1-008 

1-6 

1-6 

1-171 

34-2 

16-5 

1-022 

4-1 

2*1 

; 1-190 

38-0 

18-5 

1-03H 

7-6 

3-6 

1-210 

42-0 

20-9 

.1-052 

10-1 

5-1 

1-230 

■10-0 

23*5 

1-068 

13-6 

6-5 

1-252 

50-4 

25*9 

1-081 

16-8 

8-0 

1-275 

55-0* 

1 28-9 

1-100 

20-0 

1 9-5 

1 1-298 

59-6 

31-7 

1-116 

23-2 

I 11-2 

1-321 

6 1-2 

31-7 

i-EM 

26-8 

i 12*8 

1-345 

69-0 

38-0 

1-152 

30- J 

14-6 

1 


1 









The Badisclio Aihliii and Soda Eahrik supply sodium ])isidpliite 
in powder, which is stable, if kept out of contact witli moist 
air. 

Sodium J ionite or Jiorax, 

NiiiliiOri + 10 JIoO. AIol. weight, 382. 

Sodium horato is soluble in twenty times its weight of cold, 
and halt its weight of boiling \»ater. It acts as a weak alkali, 
and is sometimes used in the dyeing of cotton with the substantive 
dyestuffs. 

It is also used in the fire-proofing of fabrics. Price, 
per ton. 

Sodium Carhonale, — Soda or Sofia Anh. 

Na^iCOn- Mol. weight, 106. 

Soda Cri/ntals. 

Na 2 COi] + 10 7/2C. *Mol. weight, 286. 

Soda ash is commercial sodium carbonate. It is sold in 
varior.s strengths, 48^\ 52% 56^^, and 58'’, Each degree corre- 
sponds to 1 per cent, of sodium oxide. 

Ten gallons of water dissolve at : — 

32^ 50^ 59'^ 68° 86° 90*5° 93° and 174° 212° F. 
7-1 12-6 ltV5 21*4 38T 59 46*2 45-r" 

lbs. of pure sodium carbonate. 

Soda ash, 58°, co*itaiiis 98 to 99 percent, of sodium carbonate. 
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SnocuFic Gravity of Solutions of Sodium Oaddonatk A'r 15" C. 




(Lunge). 

i 

I’ei cdiit 

l)y 

Spwilio 

|)cuirrs 

|)c‘;n‘i's 

1 '1’"'- 


1 l5a(| 

p{)07 

1 

1-1 

()'(;7 

1*807 

l-Oll 

. 2 

2-8 

1 P33 

3*587 


3 

PI 

: 2-00 

5*()37 


1 

5-8 

1 2'70 

7*144 

P03(; 

5 

7-2 


0*251 

l-din 

(i 

0*0 

: 4-20 

11*570 

P05‘2 ! 

7 

10*1 

1 4-01 

13*323 

POhO i 

8 

12-0 

1! 5-71 

15*400 

P067 ! 

P 

13-4 

|: ()-37 

17*180 

P075 

10 

15-0 

? 7-12 

10*203 

P0H8 , 

11 

P)-0 i 

1; 7-88 1 

21*252 

PODl I 

12 

18-2 1 

' 8-()2 i 

23*248 

PlOO ; 

13 

20-0 1 

; 0-43 ! 

25*432 

P108 

14 

2P() i 

’ 10*10 

27*482 

PIP) 

15 ! 

23-2 i 

10*05 

20*532 

PPP5 

1() 

25-0 

, 11*81 

31*851 

P131 i 

17 1 

2(;*8 ! 

! 12*01 

34*000 

P1P2 

18 

28*4 

i 13*10 

35*403 

P152 

1 

10 

30-4 

1 1P24 

1 

38*405 


Impurities, — Iron, sulphides, sodiuiu chloride, sodium sulphate. 

Soda ash is extensively used in the hoiliii" of cotton ^^oods, in 
dyeing witli the substantive and the sulphur dyestuffs, nnd for 
neutralising. Price, 58 })er cent., M per ton. 

Sodiuni CJilorutc. ' 

NaClOn. Mol. weight, lOO’S. 

One part of sodium chlorate is soluble in 1 ])art of cold, or 
in part of hot water. It is more readily soliil)le than 
the potassium salt, in place of which it may he used. Price, 
^(L per 11). 

Sodium CJdoridr or Commou Salt. 

NaCl. Mol. weight, 58'5. 

Sodium chloride is chiefly used in dyeing with the substantive 
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(lyostufTs, ilio Eosiiies, the sulphur dyesiufis, and in the prepjira- 
tiou oi' sodium liypochlorite ])y electrolysis. 

The temperature of the water has practically no inlliicnco on 
the solubility of commo]i salt. 

Iinpitritica . — Magnesium chloride, sodium sulphate, calcium 
sulphate. 

Sprciktc (trwity of Solutions of SomuM Culojiide at 15^ C. 


* 

(Gl'UiLACTl). 


S]H'ClIlC Cl.IVlI.J 

])f‘>;rcf's Tu. 

A((t7 [i(‘i (•( lit 

__ 

1-00725 

1-0 


i-oi ir.o 

2-9 

‘2 

1-02171 

4-9 

a 

1 •O'iH'H) 

5*8 

4 

1 -0d()2 1 

7*2 

5 

l-oidOi) 

8-7 

0 

1-05108 

10*2 

7 

I'Oi'H;)! 

11*7 

8 

i-0(;59;i 

19*2 

!) 

l-07dd5 

14*(; 

10 

l-0«0i»7 

10-2 

1] 

1-08859 

17*7 

12 

l-()i)(i22 

19**z 

13 

1*10984 

20*8 

14 

1*11140 

22*9 ! 

15 

1*11998 

29*9 

10 

1*12790 

•25-4 

17 

1*13529 

27*0 j 

18 

1-14915 

28*0 • 

19 

1*15107 

30*2 

20 

1*15931 

91-8 

21 

1*10755 

• 93-5 

22 

1*17580 

95*1 

29 

1*18401 

90-8 

24 

1*19228 

;j8-4 

25 

1*20098 

40*2 

20 

1*20439 

40-8 j ‘2G'39r) 

Saturated. 

Price IDs. per ton. 




Sodi II III, Ferric i/aiiid e. 

Na(,Fc 2 {('N)i 2 + Mol. weight, 579*8. 
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S(Miin F('r)‘(>rff(nii(h>. 

{CN)u //t>D. Mol/weij>[ht, f)25'8. 

Sodium ferricyaDidc and ferrooyanide may l)e used in place of 
the corresponding potassium salts. Ih’ice, per Ih. 

Sodium ITifdyutc, r. Sod turn Jlj/dro.ndc. 

Sod } H ui / IijdroHuJpJi I 

Fa^SFh^ Mol. weiglit, 171. 

Sodium hydrosul[)hito is chielly used in dyeing the vat-dye- 
stuffs M,nd in the prejiaration of the hydrosulj)liit(! indigo vat. 
It is pre])ared hyreduchig sodium hisuljdiite with zinc-dust. See 
“ llydrosulphite Ya,t.” 

IJjfdroi^ulphitr roue. li.A.S.F., pou'dey, und } I tfd yofiuljdiilr cour., 
poirdyy, Af.L.B., are anhydrous sodium hydrosuli)hites. They 
ai'e I'eadily soluble in wa,ter, fairly stalde in alkaline solutions, 
hut they decompose rapidly in neutral solution and on exposure 
to air. 

Where vat dyestuffs a.re re,gularly used, it is advisable to order 
the supply of hydrosulphite packed in tins of sucli a size that 
the whole contents of a tin can he used u}) in one day. 

llydrosulphite ex])os(ul to the a,ir in contact with cotton or 
pai)er readily takes tire. 

Sodium llydrosulphite is an excellent stripping agent. 

See also “ Sodium Sulphoxylate-foiunaldehyde.” 

Sodium Ilydyo.vidc, — Cauaiiv Soda or Sodium llydyate, 

NaOII. Mol. weight, 40. 

Two parts of cold water dr ^ part of ladling water dissolve 1 part 
of caustic soda. 

In commerce, caustic soda is sold as W, 60 ’, 70'\ 74", 76", 77". 
Each degree represents 1 per cent of'sodium oxide. 

LupurifF.s. — Caustic soda may contain soda, Glauber’s salt 
and common salt, the presence of which, if the sjiecific gravity is 
ascertained by means of the hyulrometerj will give unreliable 
results. Strong (00'’ Tw.) caustic soda also sometimes contains 
ferrates, aluniinates and nuingamites. 

Caustic soda is very largely used in the boiling of cotton, in 
mercerising, in dissolving of beta-na})htl>ol, etc., in indigo 
dyeing and in the manufacture of soap. Price, 7B ])er cent., 
i:l0 158. i}er ton. 
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SrKCfFK; GiiAViTY OF Caustic Soda Lyk at 59"' F. (Ltinof). 


Dr^ivi's 

res 

SiM'cilic 

IVr .Till 

l)(-i.'cs 


Sl’fTlIlP 

IVr criit. 

Hi'aiitiu'' 

Tw 

(;ia\ jt.\ 

\nOtl 


'I'H. 

(ii:u it,\ . 

liaOli. 

1 

1-4 

1*007 

0*G1 

2G 

44*0 

1*220 

19*58 


2-8 

1*011 

1*20 

27 

1G*2 

1**231 

20*59 

li 

1*1 

1*022 

2*00 

28 

48*2 

1*241 

21*42 

• 1 

5-8 

1*0*29 

*2*71 

29 

50*4 

1*252 

2*2*G4 

5 

7-1 

1-03G 

3*35 

30 

52*G 

l**iG3 

23*G7 

G 

94) 

1*015 

1*00 

31 

51*8 

1*274 

*21*81 

7 

10-4 

1*052 

1*G4 

32 

57*0 

1*285 

^irrHO 

s 

12-0 

1*(1G0 

5*29 

33 

59*1 

1*297 

2()*83 

9 

13-1 

1-0G7 

5*87 

31 

GIG 

1*308 

27*80 

10 

154) 

1*075 

G*55 

35 

G14) 

1*320 

28*83 

11 

lG4i 

1*083 

7*31 

3G 

GG*4 

1*332 

29*93 

12 

18-2 

1*091 

8*00 

37 

G9*0 

1*315 

31*22 

13 I 

20-0 

1*100 

i 8*G)8 1 

i 38 

71*1 

1 1*357 

3*2*47 

14 

i 214) 

1*108 

! !C]-2 i 

39 

74*0 

1*370 

33*G9 

15 

23*2 

1-llG 

i 10*0G 

40 

7G*G 

1*383 

31 *90 

IG 

1 25-0 

1*125 

10*97 1 

11 

79*1 

1*397 

3G-25 

17 

2G-8 

1*131 

11*84 

42 

82*0 

1*410 

37*47 

18 

28-4 

1*142 

1*2*G1 

43 

• 84*8 

1*4*24 

38*80 

19 

30-1 

1*152 

13*55 

11 

87*G 

1*438 

39*99 

20 

32' 1 

1*1G2 

1 1*37 

15 

90*G 

1*153 

41*41 

21 

31-2 

1*171 

15*13 

IG 

93*G 

1*4G8 

42*83 

22 

3G4) 

1*180 

15*91 

47 

9G*G 

1*183 

44*38 

23 

3841 

1*190 

1G*77 

48 

99*G 

1*498 

46*15 

21 

40-0 

1*200 

17*G7 

49 

102*8 

1*514 

47*60 

25 

42-0 

1*210 

18*58 

50 

10G*0 

1*530 

49*02 

__ 
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Sodium Ilyporlilorito, — Chloride of Soda or Kan de Laharaqur. 

NaO(d. Mol. weiglit, 7i’5. 

A solution of sodiiiiu ]iy))ochlorito of CC to 7'' Tw., may be 
prepaTed in ilie following manner : — Mix 100 lbs. of bleaching 
powder wiili about 40 gallons*)! water. Dissolve 00 lbs. of soda 
(98 per cent. iu about 20 gallons of Lot water and add 

about 10 gallons of cold waiter. Add the soda solution to the 
bleaching powder paste and stir for about ^ hour. Allow to 
settle for about 1£ hours, draw off the clear solution, wash the 
precipitate with cold water 3 to 4 times, and add the clear wash- 
water to the hypochlorite solution which, when diluted to about 
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150 will sliow^ a s[)ccific gravity of 0" to T Tw'. 1 to 2 lbs. 

of soda ash a^ddotl to this solution will precipitate the remain in 
lime. The solution sliouid react slightly alkaline. 

Sodium liypochlorite may also he pi'epared hy the electrolysis 
of a solution of common salt or hy passing chlorine gas hito 
caustic soda lye, which must he In^pt at a low temperature in 
order to prevent loss owing to the formation of chlorates. 

Sodiiun Nitritr. 

NaNOi Mol. weight, (if). 

The commercial sodium nitrihi usually contains from 1)2 to 
9H per cent, of NaNO^. It is used for diazotisiiig. Brice, 90 to 
98 per cent., £20 per ton. 

Sodium Peroxide or Oxi/efen d^oirder. 

N(i 2 (h- Mol. weight, 78. 

Sodium peroxide dissolves in water with liheratioii of oxygen. 
If the w’ater is acidulated, hydrogen peroxide is formed, hut no 
oxygen is evolved. 

Paper or cotton are set alight if sodium peroxide is spilt on to 
them, and care has, therefore, to he taken Jiot to allow it to come 
into contact with oj’ganic imitter. 

Sodium peroxide may he used as a bleaching agcnit. It is, 
however, too costly for bleaching ordinary cotton goods. Price, 
Is. per Ih. 

Sodium Perhorale. 

NaB(),i +4 II^O. Mol. weight, 154. 

Sodium per])orate is a \*ary pow'erful bleaching agent. See 
“ Bleaching.” Ihdce, Is. 9(f. per lb. 

Sodium Pliosphuie or Idmphate of Soda. 

Na^JlPO^ +12 ILiO. Mol. weight, !l58. 

Thirty-five parts of cold or 1 part of hot water dissolve 1 ])art of 
sodium phosphate. t 

It is used in dyeing the direct cotton dfestufls and for the 
fixing of aluminium mordants in the dyeing of Alizarine red. 
Price, T9 10s. per ton. 

Sodium Silicate, — Soluble Glass, — Silicate of* Soda or Sodium 
Tetrasilicate. 

Na^tSi^Oi). Mol. weight, 303. 
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Sodium silicate is siipj)lied as a solution of 70 ' to 140'^ Tw. 

It acts as a mild alkali, and«is used in tin; boiling of cotton 
goods and for fixing cliromium and iron mordants. Price, 
100^’ Tw., 17.SX 6(1 

Sodium St(iunut(\ r. Sl({iniair of Soda. 

Stnuiiatc of Soda — Sodium Stauuati' or Prepariiaj Salt. 

Na^ Sulh]. Mol. weight, 213. 

• 

Stannate of soda, is used as a mordant especially for Eosiiies, 
Cotton IJlues, etc. Stamiic hydroxide is fixed on the fibres by 
impregnating the goods with a solution of stannate of soda and 
by passing them afterwards through ^^eak suli)huric acid. Price, 
40 f)er cent., i!4 2)er cwt. 

Sodium Suljdiatr. 

Amo.SVh. Mol. weight, 142. 

Glauber's Salt. 

Na 2 S()^ -flO [[ 20 . Mol. weight, 322. 


Specific GiaviTY of Solutions of Sodium Slilpiuie at 
19 ’ C. (60‘2‘ ' E.) (Schiff). 


S]) Oi 

DcJJKM'H 

Tw 

Xa-iSdi 
Wlijo 
l>ei (unit. 

CalcHK'fl j 

.Voy.soj 1 S]t Cl 
])(•!• (-out. 1 

r 

Tw . 

A ii2S( 1 1. 

per cent 

CalciiK'il 

AffySCj 

pel cent. 

1-0040 

0-8 

1 

0-441 

1-0642 

12-8 

16 

7-056 

1-0079 

1-6 

2 

0-881 

1-0683 

13-7 

17 

7-497 

1-0118 

2-4 

3 

1-323 

PQ725 

14-5 

18 

7-938 

1-0158 

3-2 

4 

1-764 

l-07(i6 

15-3 

19 

8-379 

1-0198 

3-9 

5 

2-205 

1-0807 

16-1 

•20 

8-820 

1-0238 

4-8 


2-646 

1-0849 

17-0 

21 

9-201 

1-0278 

5-6 

7 

*3-087 

1-0890 

17-8 

22 

9-702 

1-0318 

6-4 

8 1 

3-528 

1-0931 

18-6 

23 

10-143 

1-0358 

7-2 

1 

3-96!) 

1-0973 

19-5 

24 

10-584 

1-0398 

8-0 

10 

4-4T0 

1-1015 

20-3 

25 

11-025 

1-013!) 

8-8 

•11 

4-851 1 

j 1-1057 

21-1 

26 

11-466 

1-0479 

9-6 

12 

' 5-292! 

1 1-1100 

22-0 

27 

11-907 

1-0520 

10-4 

13 

1 5-373 1 

1 1-1142 

22-8 

28 

12-348 

1-0560 

11*2 

14 

6-174 

1-1184 

23-7 

29 

12-789 

1-0601 

12-0 • 

1 

15 

• 

6-615 

i 

j 1-1226 

24-5 

i 

30 

j 13-230 
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Ten gfillonn of Wiiter dissolve at : — 

.W 68° W J)1T)° 104" 217-5° E. 

5 I) 18“ l<r 28“l0“ "' 50 49 ““ “^12-6 

lbs. of calcined Glauber’s salt. 

220 parts of crystallised sodiinn sulphate are eipial to 100 
parts of calcined sodiinn suljduite. Sodium sulpluite is cbielly 
used as addition to the dye-batb in dyeing tli(‘. direct cotton, the 
sulpliuj’, and the vat dyestufl's. Price, T2 per ton. • 

ImjiK riti/.-t^HoiVnuu chloride. 

Sodium Sulphide. 

Nd^S +9 JI 2 O. Mol. weight, 240. 

Sodium sulphide is rea.dily soluble in wai-er. One part of the 
concentrated product is equal to 2 jiaits of sodium suljdiide 
crystals. It is used in the jireparatioii of copper sulphide, hut 
chiehy for <lissolving the sulphur dyestuffs. 

If stored for too long a time it decomposes, sodium suljdiate 
and carhoiiate being formed. IVice, concentrated, bH per ton ; 
crystallised, £5 10.s*. per ton. 

Sodiinn Sidj)ho,rif(ate-Fonn(ddehiide. 

llijriddiie (Cassella) is a stable formaldehyde comjiound of 
hydrosul])hite. 

Hi/raldite joy HtnppuKj (Cassella) and Ihreoline (B.A.S.F.), 
are specially used for stripping colours. The following method 
is recommended : — 

The temperature of the stripping bath should be from 
105" to 120" ¥. Enter the goods, raise gradually to the boil 
during ^ to hour, boil for* 20 to 80 minutes, rinse thoroughly, 
neutralise, if necessary, and finally rinse well. 

For 100 lbs. of material to be stripped use 2 to 1 lbs. of 
Ilynddite for strippiiuf, 2^ to 5A lbs. of* formic acid, Ho per cent., 
or 1^ to 24 lbs. of sulphuric acid. 

UydroHiilphile FF e.rtra (Meister Lucius and Bruning) and 
liomjahle ('(Badisclie Anilin und Soda P’a^wik), also belong to 
the formaldehyde compounds of sodium sulphoxylate. Ihdce, 
2s. per lb. 

IlydroHulphite A. Z, (MLl)), is a basic zinc-hydrosulphite- 
formaldehyde compound, chiefly used for stripping. 

See also “ Hodium Hydrosulphite.” 
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!<()diiu)i TcfrasilM'ayy'V. Sodiinii SiUcate. 

S(kIiu}} 1 Th ioaiilphdtr , — Uifpomfiphitc of Soda or Aniicldo i •. 
Aa.2>SV>3 + ^ M(>r. weight, 248. 

Sodium tliiosulplmte is used a,s an antichlor after bleaching 
with a hypochlorite. Price, i‘5 lO.s*. per ton. 

Sodium 'rnuffdatc. 

Sa^iJyO\ + 7/2O. Uo\. weight, 880. 

SSdiiim tungstate is applied to cotton falu'ics in order to render 
them non-inllammahle. * 

Sohihir Gla^oi, v. Sodium Silicate, 

SoLihh' Oil, r. Tuvlcif red Oil 
Spirits oj S(dt, r, ] fijdroelilorte Acid. 

Stauiiir (Adoride or Oxjjmunute of Tiu. 

S)iCh. Mol. weight, ‘7()()'H. 

Stannic chloride is used for mordanting cotton whicli has to he 
dyed brilliant shades with basic and other dyestulls. 

Jdiik Suit. 

SuCh + XJhCJ. Mol. weight, 867 ‘8. 

Pink salt has been formerly employed in place of stannic 
chloride. 

See also Cotton Spirits and, Tiu Spirits, 

Stall nous ('Idoride, -Tiu Cri/stals or Tin Salt 
SuCk + 2 IhO. Mol. weight, 225*0. 

Stamious chloride is chielly used in the j)rei)aration of tin 
mordants and for brightening Turkey-red. 

Sulpliated Od, v. Turkeif-red Oil. 

SiKjar of Lead, r. Lead Acetate. 

Sulphuric Acid or Oil of* Vitriol. 

ThSOi. Mol. weight, 98. 

The weakest sulphuric acid is the so-called chainher acid, 
which has a specific gravity of 1*50 to 1*60, whilst the acid known 
as hroivn oil of vitriol (B.O.V.) has a specific gravity of about 

1*70. 

1 The concentrated acid known iii commerce as oil of ritriol 
;(O.V.), or douhleVil of ritriol (J).O.V.), is obtained by further 
' concentration of the B.O.V. When mixing sulphuric acid and 
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Specific Giiavity of Solutions of Tin Crystals at 15° C. 
(Gej#lacii). 


S]I Cl 

'I'W 

Stir 1.2 j ii.,i) 
JllT CfllL 

Sp Cl 

l)«'”ic(‘s Tw 

Sill /'i ‘J Ih^li 

per cent 

TOTI 

24) 

2 

T880 

00-0 

' 40 

T0‘2b 

5-2 

4 

T852 

70-1 

12 

TOfO 

8*0 

() 

T87I 

74-8 

44 

1-05 1 

10*8 

8 

1-897 

70-1 

4(<* 

T0()S 

. lB-6 

10 

T421 

84-2 

48 

TOHII 

1()T) 

12 

1-445 

80-0 

50 

T01)7 

l!)-4 

14 

T471 

0T2 

52 

TUB 

22-r) 

K) 

T497 

90-4 

54 

TT28 

254) 

18 

T525 

105-0 

50 

T144 

28-8 

20 

j T554 

110-8 

58 

TlGl 

B2-2 

22 

i 1-582 

IKN 

00 

T177 

85*4 

1 

' T018 

l-22-() 

02 

TE)4 

88*8 

20 

1-011 

128-8 

(il 

T2T2 

■12*4 

28 

I T077 

185-4 

0() 

T2B0 

40-0 

1 80 

T711 

142-2 

08 

T211) 

48-8 

i 82 

1-715 

119-0 

70 

T2(>8 i 

584) 

84 

: T7H8 

190-0 

72 

T288 

5741 

80 

i T821 

104-2 

74 

TB09 

Gl-8 

1 88 

1 ! 

' T8i0 

1(;84) 

1 75 


Trice, l-s. Ohl. per lb. 


water the acid should always be allowed to How in a thin stream 
into the cold water with continuous stirring. 

Lead, iron, arsenic, sulphur dioxide, nitrous gases 

and selenium. 

Sulphuric acid is chiefly used in bleaching. 

I’rice, IbS' Tw., i'xL per toil. 

Sunuicli, r. Taunliiii. 

SuinacJi K.ilravi, r. Tauninn. 

'rfdiuiufi. 

9 

The tannins are readily absorbed by the vegetable fibres. 
They are capable of forming insoluble compounds with antimony 
and with the heavy metals. 

Basic coal tar colours are precipitated by Eie tannins. They 
are, therefore, chiefly emplo}ed as mordants for these dyestuffs. 
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Tauuic Acid, — Tannin, —Gallo-imuiu- Acid. 

CiJhi/h + 2 ]I 20 . Mol. weight, 358. 

iiiniiic acid is readily soluble in hot water. It is the purest 
form of taiiniti, and is, therefore, used in mordanting cotton 
wliich has to be dyed in hrillhuit shades with the basic dyestuffs. 
Trice, H'l per cent., Ls*. per 11). 


Erncmo Gravity of Solutions of d’ANNie Acid at 15 “ C. (511 E.) 
('rRAMuim). 
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Sumach. ' 

buinach contains gallo-tannic acid. It is sold as leaves or as 
powder; the former (juality is usiprlly tliei)U]*er. 

When sumach is used in place of tannic iicid in mordanting, 
the cotton is tinted brownish and the shades obtained on this 
mordant are, therefore, not as brilliant as those produced on a 
purer tannic acid mordant. Tour to 5 parts of sumach leaves are 
about equiv^alent to 1 part of tannic acid. Price, line ground 
9fi, to 10, S', per cwt. 
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Smiiaclt Extract. 

Buiiiacli extract is sold hoth as a liquid of about 56 ' Tw. and 
also in the solid form. Some of these extracts give very pure 
sliades. 

About pai'ts of sumach oxti'act cori’cspond to 1 part of 
tannic acid, ihice, l2-s’. to l<S,s‘. per cwt. 

OaL Uallx^' Xiit (iidJa— (It'titcrc (lidh or Japanese (ladx. 

Galls contain from 50 to 70 per cent, of tannic acid. Next to 
tannic acid, galls are the best tannin mordant. * 

About 1] parts of galls are used in jdace of 1 part of pure 
tannic acid. 

Mjjndxdaio^, 

Myraholans ai’e haj’d nuts, the peel of which contains the 
tannin. 

About 3 parts of myraholans ai‘e used in jdace of 1 i)art of 
tannic acid. Trice, 7.s*. 6d. to lO.s-. j)er cwt. 

V(d<nii(i. 

Valonia (acorn cuj)s) contains about ‘.^8 per cent, of tannic acid. 

Jjirl-diri. 

Divi-divi is similar to myrM,))olaiis, and contains about 25 per 
cent, of tannic acid. Trice, Hs, to 12.s. pel* cwt. 

Cateclia, i\ Xatnral DijcHtuffH. 

Tartaric Acid. 

(^^//o(0//)o(C'GO/yV Mol. weight, 150. 

Tartaric acid is used for impregnating uiej*cerised ('otton dyed 
with the substantive dyestulls iji oi-d^’ to produce the “ scroop,” 
characteristic of silk, it is generally emjdoyed in conjunction 
with sodium acetate. 

The dyed yarn is first •treated in a weak solution of soap, 
then hydrooxtracted, and finally j)assed through a solution 
containing 1 to 4 lbs. of tartaric acid and 5 to 10 lbs. of sodium 
acetate per 100 gallons, hydrdextracted and dried. 5 to 10 lbs. 
of acetic acid may bh used in place of the tartaric acid. Trice 
li'. Id. per lb. 

Tartar Emetic, i. IJoitblc lartratc oj Autimony and Potansiiini, 

Tin Crystah, v. Stannous Cldoridc. 

Tin Salt, r. Staunon^ Chloride. 
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Tin S^nriis, v. Cotton Spirits. 

Titanium, Taimo-i Kcalate. 

Titaiiiuijj taimo-oxalate Las l)een sugf^esied by J. Larues for 
tlie mordanting of cotton. The cotton is stee])od in the solution 
(L to 2' Tw.) for some minutes, wriin*^^ and treated witli a hot 
solution of common salt. The titanium tannate acts as a 
mordant for the basic dyestuH’s. 

^J'ifaiiouH Salts. 

Titanous salts act a,s powerful st]'ip))ing agents. The azo 
dyes, especially when dyed on cotton, are readily destroyed by 
solutions of these salts. Lrice, Titanous chlonih', i)er cwt. 

Totutini'. 

JliX. (V/o. ty/o. A’//,. Mol. AN eight, 212. 

Tolidine, like benzidine, may be used in tlu! ju’oduction of 
insoluble azo-colours on the fibre. 

Toiirnantc ()il—]lnilc tournantc or Callifioh Oil. 

Tournante oil is olive oil vhich has turned rancid, either 
naturally or by artificial nmans. 

It is used in the process of oiling in Tui'kty-red dyeing. 
Emulsions of tliis oil are very readily absorbed by the cotton 
fibre. 

T III hi! U' red Oil, — Soluble Od, — Olein or Aluanne Od. 

Turkey-red oil is chiefly produced by the action ol sulphuric 
acid on castor oil; other oils, such as cotton-seed oil and olive 
oil may, however, also he used for this pin-pose. Tt should react 
slightly alkaline, and it oi,'ght to l)e [lerfectly soluble in Avater to 
Avhich a ioAv drops oi ammonia have been added. 

Preparation of Turl:ei/-rcd Oil. — 100 lbs. of castor oil are run 
sloAvly in a thin stream into 00 lbs. pf sulphuric acid, 108^ Tav., 
with continuous stirring. The temperature of the mixture must 
not be alloAved to rise above 35 ' C. Allow the mixture to staiid 
for about 24 hours, Avash with .a solution of common salt or 
Glaulier’s salt, allow to settle and remove khe AAash water. The 
oil is finally neutralised with ammonia or Avith soda and diluted 
with water. The finished product usually contains about 50 per 
cent, of fatty matter. 

The folloAving is another method : — 

Very slowly run 8 lbs. of sulphuric aci^l, 108^ Tw., into 48 lbs. 
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of castor oil, whilst continnouslj stirring. Cool if necessary. 
Allow to stand for about 00 honi’s, during which tinui the mixture 
should he stirred from time to time. ]\ri\ thoroughly with a large 
([uantity of wader a,nd add a, bout ‘20 Ihs. of common salt (solid). 
Stir and allow to stand for some tiuue The Turkey-red oil will 
soon ris(^ to the lop. Syphon off and luaitralise the oil with 
ammonia, or soda. 

Turk('y-r(al oil is laagt'ly usimI in llu' oiling of cotton for dyiiing 
Turkey-red. It is lixed on the fibre in a much sihorter time 
than olive oil (i-ournante oil). 

lu is also employt'd a,s a,n a,ddiiion to llu^ dy(d)a,th in dyeing 
with th(‘ direct cotton dyestufls, as a mordant for sonu^ of tlui 
ha,sic dyc'slalTs, in cop dyeing, in tlu^ so-called ‘‘foam dyta’ng ” 
of cluH'ses and cotton ha.nks, as an addition to the ta,nnin hath in 
morda,nting, and in th(' wetting out ol cotton pix^vious to dyeing. 
Pric(\ 15 p''r (aait., 17.s\ (id. jko' cwt. 

Cu/e/z/u, /•. 'raniiiiis. 

JVih(>}t\^ ]]}( FJqtior, r. A hDitiiiiin)} JTjipochloriic . 

Zinc Ac(’((ii(\ 

(( + d HoO. Mol. weight, 2d7‘ 1. 

Jlc'nry Schmid recommends zinc ac(;tate for fixing tannins in 
plac(i of ta,rtar (umdic. 

Zin<‘ Du.^l or Zinc Poirdcr. 

Zinc dust is finely-divided zinc. It always contains a small 
quantity of zinc oxides. It is a, strong reducing agemt, a,nd is 
chiefly employed in ijidigo dycuiig and in the pr(q)aration of 
hydrosulphite. Price', 1*29 Ids*. ])er tein. 
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BLEACIIINd 

The cottrpi fihro in tlin rnA\ stak* coniniiis sncli as 

“ coiton ^va^^” colouring inailjer, jx^clic nmiUn's, (^k. Fiirtlicr 
ini])uriii('S (siiircli. Hour, I'ntiv inatU'r, (-liina clav) niE added 
during tluMlificrcnt ])roc('ssos of spinning, sizing, nnd \\('aving. 
Tt is tlio ol)j(K'i of )»l('acliing lodcsii’oyjdl tlu'so iiiijiui ilies, to 
d(‘Colourisc. ilic colouring iua,ti(a*s an<l to rcnio\(' tlu! otlau’ 
substance's. 

Tlic ojicrntion of bb'acliing may lx* divided into two distinct 
])arts : - (1) Tlu; boiling of tb(' uiak'rial, tbe obje'ct of wbicb is to 
soft('-n and to sn[)onify ce'i’tain iiu])in‘ities, wbicb are', tlie'n paidly 
rome)vod in tbe wasbing. (2) Tliei ble-acbing ])i’o])e'r, i.r., tlio 
trerntnunit of the iiiiite'iial vitb tbe' ble*ae'biiig ageait. diii’ing wbicb 
ope'j'ation tbe'. ce>le)uidng matters are de'streeye'.d by eexidntion. 

rUECAirvTJeeN e)E THE ] kaiAe illNei Ijiepa)];. 

The Vreparaiion oj a SoliifKni of Poirdn'. 

The bleaching jeewAele'r sedulion use'd in bleaching should be 
perfe'ctly clear and free freem a,ny siis[)emeled particles, fn oreler 
to dissedve tbe ])e)weler anekte) bre'.al up tbe liimjes, it slmuld lirst 
be made into a, tbkk unildrm jeaste by mixing it niore)iigbly with 
a small ejuantity o[ water. This may bei deene in a, small tank 
provided with a pe)werful agitatea', eeij tbe bleaching peeweler may 
be gre)inid teegetlua- with a, small ejuantity of water between a 
pair e)f mill-sie)nes. The paste thus pre)eluced slmuld then be run 
into a larger tank pi'ovieled with agpta,te)rs, in whiedi it is tborouglily 
stiri’eel with a. larger epiantity e)f water. ItiO te) 200 galle)ns e)f 
watci’ are generally used tee disse)lve 1 e;wt. of hleaching powder. 
Aftei" the liepieu’ has been stin-ed lor some Imurs, it is allejwed to 
settle, usually overnight, the clear li(pie)r heipg syphoned off in 
the morning. Idie mud remaining in the tanks should be 
wa,shed once or twice with water, in order to extract all the 
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blftacliin" po\y(lor. Tlio liquor Uius ol>ta,ino(l may be used tor 
(lissolvinf^^ a fnisli qiumiily of ilu^- ])ow(ler. 

A very Kimph'. Appdvnln^ lor l>hrn)lriu(f lUi'achlntj /\urdrr is 
sliowii ill Vv^. i:b li consists of the lead-lined iron troii^di con- 
taining the water, in which revolves the perforated drum A. The 



hleacliing jiowder is introduced through a man-hole. A few 
stones 1) are placed in the drum in ord(W to grind the powder 
and in accelei’ate tlie dissolving. 

A veiy effective Sliiihif/ Arrauijrmdif for llinHolrboj P>lc<u‘hvn(f 
Poirder is shown in Fig. 14 (taken from Aj)]}ar((lr, etc., drr 
Woi^chrrci, Bh’iAirrrl, Fiirhnri, hy Julius Zipser). Tlie two 
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siirn'i'R A {iiid B rovolv^^ in ()])])ORii(‘ direciions, ihiis l)ro,akin^ up 
ilio Ininjjs of ])leacliiii^ ixmdca* vory ('ttV‘yiiv('ly. 

T}t(‘ ]^rr)>(iral}()it oj Sodium I Iiijmcldorifc. 

SodiiiDi liyjHK'liloriU' iiiiiy Ixi pruptn’i'd (u) by ilio double 
dec()in])()siii()ii of sodiuui eiirbouak; and bleacdiiii^^ poyder; {!>) l)y 
electrolysing^ a solution ol conniioii salt; and (o) by passing; 
cbloi'iiH'- ;:^ais into causfii; soda. Iy(^ 

A veiT coiiy(MnVnl aiTan;^(‘inent (sboyn in Fi^;;. Id) for pr(iparin^ 
sf»diuui liypocblorite from ]d(‘a(diin <4 p(»\\der and sodium carbonab' 



lY(i. Id. TiiiHVr’s Aj>p;iratus foi- tlje IVoparatioii of 
Soiliuin Ilypoclilorito. 


♦ 

is described by L. Tailfer, in Tlir Blrarhiiuf of Linen and 
Cotton Ynrn and Fnln'irn (Scott, Greenwood & Co.). Tlio tanks 
are made of bi'ickwork lined with cement. 100 kilos, of bleaching 
])OW’der are. mixed by means of a, stirrer with a small (piantity of 
W'ate]- in tank A, and 55 kilos, of sodiuui carbonate are dissolved 
ill one of the ta,nks C. When the„ bleaching jiowder ha.s been 
mixed with the water for about two hoiii’s, it is run into tank C 
through a. metal sieve. The tank is now filled to the desired 
height with wash-water from the otlua* lank C. After the whole has 
been thoroughly stirred, the liquor is allowed to settle overnight. 
The clear liquor is now^ syphoiuid into one of tfie tanks E ; the 
lime-mud in tank C is wa.shed with w'a.ter and allowed to settle. 
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Tlio clear liquor is i)nni])e(l l)y njeaiis of ])nm]) E into tank A, 
and us(h 1 for dissolvinj^ a fndi (|nantity of bleacliin^^ |)(nvder. 
The linie-nnul is ultimately discharp^ed into tank D. 

Ihc pT(‘i)ara1io}i of KlrrlroJiffir Blcachiiuf Li(inor. 

One of the first to ns(* ekudrolysis in the |)r(q)aration of 
hk'.achinpj hhjiior was Enfj[(ine Jha'inite. Anion^ other (miinent 
inv(\sti[j;atoi's who follow (ul him may ])e mentioned J)r. Kaid 
Tuillmw, Stepanoff. Von-fslsanj^, Schoop, Sclmckiad, and Dr. Oettel. 
Tn a, ])a])er ri'ad hy JT Ihuissd miudi nselul in forma, tion will he 
loiind as i‘(^p;a,rds the history and tin; ('onstruction of th(i diflercmt 
el(H*,trolys('rs. When a solution of common salt is ('Jectrolysiul the 
]K)sitiv(‘ j)ol(', (a,nod(') pvi's off chloriiu', and hydi'oxyl, whilst the 
n(^nativ(‘ ])()!(' ((tafhodi') nivos off sodium and hydronon. In the 
typiis of (‘l(‘ctrolys(Ts [^u*nei‘a,lly (‘m])loyed in hh'ach works, the 
products of tlu' ehictrolytic decom])osition ar(5 allow ( h 1 to combine 
in the electrolyser ; thus th(‘, hy])ochlorous acid combines \^ith 
the ca,ustic soda, to form sodium hyp(»chlorito. The hydron-en 
evolvi'd during electrolysing h(‘fore it escapes reduces some of 
the hy])ochloj'ite jirodiiced, thus ca,usinp;- sometimes quite a 
consiihu'ahle, loss. The tempera, ture best suited for electrolysing- 
is from 20" to 25 ' D. At lowei tem])era,tures the ]-esistance to 
the current is apprt*cial)ly increased, whilst at hij^dier temjiera- 
tures the loss in hypochloi-ite becomes very marked, chlorate 
heino formed. Two ty])(‘,s of ekudrolysers are Jiow’ chielly used. 
I]] the first ty})e, patmited hy Kelhier, the electrodes are made of 
a platinum-iridium alloy, whilst in tlie second type, invented hy 
Oettel, carbon electrodes are emphnauf. EJectrolysers based on 
the Kellner patents -a, re liuilt hy Siemens, Bros. A Co., and by 
Mather and Platt. 

The SiciiioiH FJcclyohi^cr consists of lla,t tanks, divided into 
sections hy vertically-arra,n<;ed ^lass jilates. Tn this manner 
a sei'ies of cells is fornuMl Ijirouf^h which the salt solution 
circulates horizontaHy in a zijJj-za*^ path. The electrodes are 
made of iilatin uni-iridium wire net. They a, re arranged hori- 
zontally one above the other in such a manner that the anode 
lies below the cathode. The electrolyser has two current 
terminals, but no Internal electrical connections. The w'orking 


Jotirn. Soc. J)!/mr.s if /id Calitn/'isls, XXVJI.. p. llo, lllJl. 




Fig, ll3. — Electrolytic Plant for the Preparation of Sodium Plypoehlorite. 
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of IJiiK olectrolyHor m niiiiilar J;() that sho^vii in Yicr. ](). A 
hlojicliiiif^ solution oontainino* 25 fjjrins. of activ(' chlorino [)nr 
litres is ])TO(lii(*t‘,(l l>y (^I(U't^olysin^ a suit solution cojituining 
;13 lbs. of salt in 22 bullous of water, at 23 ' C., tor 10 hours. 

All KJrctrolijlir Plant of IVratlua' jind Blatt is illustrated in Ei*:;. 10. 
The electrolyser consists of 40 cells. The tank is niad(i of 
viti-ifKid porcelain iithid with rolled o]ass plji,t(',s, ^lass packino- 
plates, ^'hiss hasi',, 30 intermediate platinum alloy ehictrodes, 
terminul pkitiinim dcictrodes, and tei-minals foi- ceiniectiii'^ the 
imiiii (tahli's ii,t ('u,ch end of tlai a))));i,r;itus. The ehictrolysei’ 
luiii^ ('utirdy mad(M)t ^l}i,ss and ('artlienwanms not affected hy 
the hleachiiio hipior. Tlui dectrod(‘s are made, of a s])('.cial 
l)laliiium alloy in I he form of shan-es. ^Vhmi an installalion 
('.ontaiiis mor(' than one (4('ctrolyser the electrolyse, rs ari', worked 
in ])a,rallel. 

Oia (l('('trolys(‘i’ prodiua's in oik' hour approximately 1 kilo, of 
chlorim', wlum working at 200 volts, and 0*0 to 0*75 kilos, of 
chlorine wlu'n working at 220 volts. 

The othei’ (*,onditions Ixahif^ ('qual, th(^ production of chlorim^ is 
pro])o]’tionate to llu' time, of <l(‘ctrolysin<^ and to the numher of 
(4ectrolys(‘rs e,ni]»lo} ( hI. Hie, ('ost of producing tla; chloriiu^ is 
appi'oximahdy H K.W. hours of power and S'] kilos, of salt per 
kilo, of chloriiu' ])roduc(Ml. TIk' hypochlorite solution produced 
contains from O’O to 0*7 pea* (amt: of a,va,ilal)l(! chloriiua The 
method of working’ tlui (4(^ctrolys(a* is as follows. The salt is 
placed below water kwad, on a. pei‘fora,t(',d wood hoard in the 
dissolving tank. J>\ lilting the f)hi^ in the dissolvin;jj tank, the 
salt solution passes through a, canivaii^ ha^, hy iiuanis of which it 
is liltercd, to the (4ectrolys(a', and Irom luu’e to the circulatinpj 
tank. Bv me,ans ol a small low-lift pump the circulation of the 
solution through the electr*)lys(a’ is continued. Wlam the hleach- 
lic]uor has accpunal the lu^cessary stnmp^th, the valve on the main 
hetv(am pump and (dectrolyser is closed, and the valve between 
the pump and the stora<^e ttink is opened. The electrolysed 
hqimr is now pum[)ed to the stora^m tank from which it is con- 
ducted to the hk^achhouse. (f moiai convcaiient, the storage 
tank may he placed hekjw the floor level. A simple system of 
lead cooling pipe*^ is usually installed in the circulating tank in 
order to allow working at the correct temperature. 

A complete EUctniliftk Plant of the Oettel type is shown in 
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Fi". 17, ^Yhilst tho side viow mid a sociioii of tlio apparains, 
to^eilun’ wifli ilio rofrio-oraiiiif; coils, is shown in Fi^. IK. Tlio 
(^locii’olysei’ proper consists of a v;i,t made of sion('\\ar(*, wliicli 
contains the caiFoii electrodes, haviiif* <^'lass slips on tlxi ui)per 



and lower ed^es. The vat is placcul into a stoiu; tanlv, which is 
filled with the salt solution to within 1 inches from the top. 
The sides of the eleetrolyser ai'e ])ertoi’ated oi^ both sides near 
the top and the bottom of the electrodes, and in this manner 
communication between each chamber forjned by the electrodes 
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and tbe outside is estaldislied. ^he liquor in the chanihers oi‘ 
the electrolyser l>ein^ lifted hy the hydrofoil evolved durinj:!; 
electrolysis dovs out through the holes neiii’ the top. It ])asses 
over side plates, where it is thoroughly uiix(Hl and cooled, into the 
outer tank. Betoi'ci ('iitering tlui hok'S near the hottoni of tlie 
ele(;trod(‘s it is fiu’tlu'j' cooled hy nu'.ans of the ladrigerator coils 
placed in the outer vat. In this uiaanua- a continuous cii'culation 
ol tlu! lujuor is ol)tained without the use of a pinu]). Oetlels 
‘‘Industrial” type of el(!ctrolys('r, known as TB/.3, holds 107 
gallons of hrine. A 15 p(a* cent, salt solution is used. The 
apparatus works with al)Out 110 volts continuous current, and 75 
to 80 anipei'(!S. A solution of sodium hypochlorite, containing 
11 grins, oi available chlorine per litre, requires 10 hours 



ku., 18.— Side view and seelion of the Oettol 


I'lleelrolyser. 

electiol>sing. This I'cpresents in pow(ir 88 units of electricity, 
or a total of 118 II. Ik, for a total of 10*5 kilos. (23 lbs.) of active 
chlorine. 

In ordei' to avoid decomposition of the electrolytic hleacliing 
liquor it is advisable to use the liquor as soon as ])ossih]e aftei* it 
has been prepared. The presence of salt in the bleaching liquor 
accelerates the hleacliing action and the entire absence of lime 
salts is also in favour of this yiethod of bleaching. Less souring 
is, therefoi'e, requu’ed. There can he no question as to the 
superiorify of electrolytic bleaching liquor compared with 
bleaching powder solution when bleaching very high class 
materials, cops and cheeses in special apparatus, and artilicial 
silk. 

As regards the bleaching of ordinary cotton goods, it is chiefly 



78 


BLEACHING ANH HYETNG 


a (juesiioii of mni of ciiiTcnt and salt, and of the initial cost and 
the depreciation of the ai)paratiis. 

Liquid Cidoriiii' is now largely manufactured on the Continent 
and used in the preparation of bleaching licpior l)y conducting 
the chlorine gas into milk of lime or hy passing it into caustic 
soda lye. If tlie latter process is used, tlu'. bleaching li(pior sliould 
not l)e alloweil to become neutral but should always remain slightly 
alkaline, or decomposition will set in very j-apidly. 

BLKAciiiNCi or’ Loose Cotton. 

The greatest care has to lx; talnai when bleaching loose cotton 
in order to avoid felting or matting a.nd weakening of the lil)res. 
The cotton is not Inhlod, but simply steeped in a warm solution of 
either caustic soda (2" to 21 ' T\\.) or soda ash. It is then rinsed 
and bleached in a weak solution of ])leaching ])owder, about 
L' to Tw. After the cotton has been thoroughly washed, it is 
soured with sulphuric acid (T'to IL' Tw.), and finally washed 
free from acid. 

The bleaching of loose cotton may be carried out in troughs, 
or a machine of the “ Obermaier ” or the “ Jagenbiirg ” type, in 
which latter the cotton is slowly moved in the liipior, may be 
em})loyed. 

Except for the manufacture of cotton wool which is used for 
medical purposes, loose or raw cotton is but seldom bleached. 


Bleacuino of Cotton Seivek. 

Cotton sliver is best bleaclud in special machines. The ^'packing 
system ” is best suited for this purpose. The machines should 
be made either of phosphor-bronze or lined with lead. 

The jjiaterial is boiled with soda #ish or wdth caustic soda, 
with or without the addition of Turkey-red oil, rinsed and 
bleached and soured in the usual manner. 

The best results are obtained tvhen sodium hypochlorite is 
used in place of bleaching powder. * 


Bleacuino of Cofs and Cheeses. 

The bleaching of cops and cheeses presenfs, comparatively 
speaking, less dilliculties than the dyeing of these materials. A 
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simple method consists in packing the material into wicker baskets 
or hags made of hemp which are placed into an ordinary bleach- 
ing kier in which they are boiled. They are then treated with the 
bleaching licpior, soured and washed. 

Apparatus, such as the “ Obermaier,” are also usiui for the 
bleaching of cops, 'riie material is tightly ])acked into the boxes 
and the different solutions are presse<l through. Tn the employ- 
ment of eithei’ of tliese methods it is ])r(!ferable to use sodium 
hypochlorite (either prepared by electrolysis or as given on 
page 72) in place of bleaching powder. The cops are much 
moie niadily and more evenly pcaietrated, and on account of the 
absence of lime salts, hiSS soindng is I’equired. 

The apparatus used foj‘ Ijkiaching ar(‘. now fmpiently con- 
structed of either nickel or “ nickelin’’ (a nickel alloy). 

If a “full bleach” is not required, tlu^ following method of 
“ bleaching cold,” recommended by Meister, Lucius and Bruning, 
may be used in special instances. Cops, cheeses, or yarn in the 
form of hanks are packed intoaii iron box S 2 )ecially constructed for 
the purpose. The spaces between the material are lilled out with 
loose cotton. Jlleaching powder solution at lA ' Tw. is circulated 
through the material for 4 hours under a pressure of 22 to BO lbs. 
Washiiig and souring with hydrochloric acid, B Tw., and final 
washing, concludes the bleaching operation. 

E. Erbai'i and L. Tick propose the use of a mixture of sodium 
hypochloi'ite and either Turkey-red oil or, better still, Monopole 
soap, foi the bleaching of cops and cheeses. 

Bleaching of Cotton Yaun and Wakps. 

Before bleaching, the hanks have to lie laced ; they are then 
made into chains of ab-out 120 lbs., either by tying them together 
end to end or by linking them together. Warps may ])e chained 
by mean:; of a machine having a motion similar to that of a 
crochet needle. In either case the chains are run over winches, 
like strands of ^doth. , 

Less fre(iuontly luiiiks are bleached in 10-lb. bundles, in which 
case they are moved by hand. 

The boiling may be conducted in either high or low-pressure 
kiers. Time required, from 5 to 10 liours. Dining boiling, the 
yarn should be covered in order to prevent it from coming into 
contact with the air. When the boiling has been completed, the 
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yarn is usually washed in the kier once or twice, first with hot and 
then with cold water. The yarn is now placed into cisterns, pre- 
ferably made of stone (slate), jirovided with fa, Ise bottoms, in which 
it is treated with the bleachinf^ solution, washed and soured. 

The strengtli of tiie liquors used in Ixtiling, cheinickinp^, etc., 
varies very considerably, accoidin*^ as to whether a, “ half bleach ” 
or a “full Ideacli” is required. 

In the followin^q average (piantities are f^iveii : — 

for 100 /As*, of Yiiru. 

])oilhi(j. 5 to 10 hours, 0 lo ;> lbs. of soda ash, or 
of caustic soda. II is tlui praidice in sonu! works to use both soda 
ash (2 to J lbs.) and caustic soda (U to 21 lbs.). 

Ilh.s‘/u'////.-- Wash in tlu^ kier, first with hot wafer, then with 
cold wat(‘r, and linally wash in the machine. 

A slij^ht sourin^^ and washin<^^ before bleaching will in many 
instances he of advanta^^e, especially in the case of hard twisted 
or E}; 7 ptlan yarns. 

— Chemick in the cistern with lih'achin^^ powder 
solution, 1 Y to 21'-' Tw., 2 to d hours. The yarn may also he 
bleached for a sliort time on sticks. In this case the liquor is 
usually w'armed up gradually so as to reach 100 'to 120" E. at the 
end of an hour. 

W'ashuKj , — AVash in the cistern foi* about 1 hour. 

Soui'intj. - Sour for 1 to 2 hours in the cistern with either sul- 
])huric or hydrochloric acid at T to 2' 'l\v. 

WuhIiiiuj . — W ash the y;irn in the cistern and tlien in the 
machine. The yarn should he linally passed through a weak 
solution of soda or of soda and soap. The hhiciiKj may he done 
ill this bath. ^ 

In order to obtain very good whites it may lie necessary to 
repeat the chemicking and souring. 

Egyptian yarn is nearly always bleached twice. In the first 
boil, caustic soda lye up to 2'' Tw. may he used, whilst soda ash 
of about the same strength is employed in the second boil, if 
the yarn is used for dyeing, soda ash only should be used for 
boiling. Yarn wiiicli is boiled with caustic soda is apt to give 
uneven shades in dyeing. 

O’Neil states that if the bleaching ^operation is properly 
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conducted ])ot]i warp and weft yarns sliould show a greater 
tensile strengtli after l)leacbiii^. 

Wasiiinci of Cotton Yarn. 

The final operation consists in washing the yarn tlioroughly. 
This may eithei- Ixi done hy hand or in special Yarn WafiJiiiKj 
Machines. Among tlie oldest type of these are the Urns*// Stock, 
in which the yarn is hammered hy means of heavy wooden 



nr — iruuhold’s Yam AVnshiiig' Machiiio (plan). 


hammers. The machine, in,which wooden fallers are used and 
which is described on p. 118 (Fig. 81), may he used for the same 
purpose. Both aiTangements are usually enpdoyed for 
the simultaneous washing and blueing of l)leaclied yarns. 
The well or tlie trough of the machine is then charged with soap 
solution and the necessary blue dyestuff, such as ultramarine, 
indigo carmine, Methyl violet, etc. 

Yarn washing machines, in which the hanks are placed on 
revolving copper or porcelain spools, with or without scpieezing 
rollers, are also used. 


B.n. 
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In order to closely imitate wasliin^ ])y hand, Weisl)ach con- 
structed a inacliim' in wliicli the lianks are placed on n^volviiiff 
brass or co}>])er spools, ^vhich are carried on both sides of a, frajiie. 
A swin^n’n^ motion is ini])arted to this frame and, tlicrefoi’e, to 
the banks. 

In anotlKir ty])e of machine tlu; yarn is placed on eccentric 
s])ools, by means of which it is alternately lifted out of the wash- 
water and plunpjed into it. 

A Sjirridl ]\irii Machine, working on tlie counter- 

current principle, built by C. d. llanbold, jum, is illustrated in 
Ei^^s. 19 and 19a. It consists of a circular iron tank r, over which 



Eld, li)A.- IlauhokVs Yarn Washing- Machine (virtical section). 


are placed either 12, 18, or 21 squarecopper or jiorcelaiii spools 
on which the yarn is i)la,ced, and which are suppoi’ted by radial 
amis. The sjiools revolve, and at the same time they are moved 
intermittently forward and backward, the forward movement 
being greater than the backward one. The water is introduced 
into the trough through the hole d in the bottom of the trough, 
and flows out of the machine opposite to where it enters and 
over the wooden partition e, the height of which can he adjusted. 
Thus the water circulates in the direction opposite to that in 
which the yarn travels. The circular trough is somewhat 
widened out near to the inlet and the outlet of the water, and the 
fresh hank is placed on to the spool at A, whilst the washed 
hank is at the same time removed from 'the spool at B. The 
foundation / may he built out as a channel for the waste water. 





l^Kt. liO. — Yarn Stiotcln’n^^ and Shalun^*' Mafhinc. 


oiK^ end oi \vliich is eiiliei’ liisteiKu] into the wall or into a 
post. A short stick is used for twistinp; the hank. After 
initwistin^^ the hank is turned one-third or a quarter round, 
and again twisted. This operation is performed three or four 
times. , 

After ^M'inging, the hanks are well shaken and placed on 
sticks ready for the dyeing or the drying operation. The 
shaking may he performed ])y means of a Yarn Stretchiiui and 
Sliakinj/ Machine, illustrated in Fig. 20 (C. G. Hauboldj. It 
consists of the revolving- spools a and the spools h, lyy means of 

o 2 
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whioli i]i(i ynni is sliiiki'ii. Tlio laiUn* liavo two hciirin^^s, wluch 
inny lu' ult('rnal('l_\ loovi'd out ('>[ position in onEr to illlo^^ a liank 
oiili(‘i’ to 1 k' phi('(‘(l on l.o llio spools or to Ix'. rcni(tvi‘(l. The 
uj'nmj^('ni(‘ni earr^iii^ the spools h is to a tahh' r, wliieh 

iiii’iis oil tla; a.xle <J. Th(' amount ot Iorh'- appli('(l in slaikiii'^ tlie 
hanks is adjnstxxl In’ tin*, position of the weij^ht r, nhieli more or 
h^ss eoimiei'-halanees tlie ^\(a<^ht ot tlu'. ta.l)J(' r. llolh'rs J are 
lix(xl to tlu' mi(lersi(l(i of the table, and hy means of ih('se ajid 
hy tlie wipcs’s //, tlu' table is li find. The takh' then taJls do^^u a,nd 

thus th(' \arn is stret('hed 
aJid shaken. Jh’ovision is 
also nia,d(i for raising the 
table wIk'Ii tlu' hanks have to 
he nanoved and the spools 
t'har^ed vith Iresh yarn. 

Th(‘ V rin^inj 4 of yarn nia,y 
also he <dTecd,e,d hy max'hines. 
A macliiiK' siiitahk^ for this 
])urpose is described under 
“ Tiirkey-red,” }). dl l. 

Except in dyein^f with the 
sulphur d\ ('.stuffs, sipujczinp; 
of the yarn hy nu'ans of s(pie( 7 iin^ rollers is hut little us(^d 
ill treating ('.othm yarn. 

The usual imTliod of naiiovino waica- from yarn and from 
fabrics consists in linatin*:: the material in a (Va/r//////a/ Marhine 
or Jljulrocxh’itdov. hi^i;. 21 illustrates an Idcrlnadlij-drirni 
lljldrocxlnirtor of Messrs. Thomas Broahlumt A Hons, Ltd. 
Althoiioh stcaini-driven liydroextrantors an^ ('xh'iisively used, 
electric driving’ offers many advantaoes. The electric motor is 
an iiiheivnt part of the machine, hecause the armature revolves 
upon the centre spindhi which can'ies the basket, and the field 
maonets are built into the franiework of the. machine. It 
occupies a small amount of floor space, the startin^r-up of the 
machine is automatic, and the startin^^ j^ear is simple and con- 
structed in such a manner that tlui attendant cannot damage 
the motor hy switching on the current too suddenly. The cage 
of the hydroextractor is usually built of ha,r(hrolled (topper 
plates, perforated at the sides in order to '‘■allow the escape of 
the water during liydroextracting. The outer casing which 
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Hiirrounds the. is made of slivoii^ \N(dd(‘d stec'.l lK)iler-])latt\ 

and is iisiiallv lined wiili elu'inicaHy pni'e lead so as to rc^sisi 
acids. 

The nniiorial should he very ovcady jiacLed into ilie cage in 
order to avoid undue oscillalioii of tlie machine. When the cage 
rcivolvcs at a high speed, ilui wcdi material is pressed against the 
sides of the cage by centrifugal force, and thus the water is 
forced out of the material. 

In a machine witli a, cage Bh inches in diameter, 50 to 120 lbs. of 
yarn (dry weight), or 10 to 70 Ihs. of ])iecegoods (dry weight) 
may he treated at a, tiling and 1 to 0 charges ma.v ho hydro* 
ej^tracted i)er hour. The cage makes 1,100 nwolutions per 
minute and the running ])ower recpiired is B h.p. Current 
consiiiiHid : 21 ampei’i^s at 1 10 volts, or 12 am^aua's at 220 volts. 
The starting current will 1)6 about 2.1 times the aliove. 


Tun BLJOA(!iriN(j on (^yrroN ITkceuoods. 

W hilst the bleaching of cotton yarn may jiractically lie regarded 
as a simple ojieralion, the bleaching of cotton piocogoods is 
raucli more complicated, because a number of substances such as 
starches, soa,ps, tallow, waxes, etc., may have been used in the 
preparation of the yarn for \vea.ving. It is of the utmost 
importance to remove these sulistances, as far as possible, before 
the goods undergo the bleacliing operation proper. 

Tlie addition of magnesium chloride to the size for thepur^iose 
of making the yarns soft, or of zinc chloride in order to prevent 
tiie formation of mildew, may freipiffntly give trouble in the 
bleaching. Cloths containing these substances often become 
tendered during singeing. 

It is the practice in some weaving sheds to remove mineral oil 
and iron stains (tlu; so-called “black oil stains ”) by rubbing salts 
of lemon (acid potassium oxalate) or oxalic acid on the cloth. 
These places invariably become tendered in the singeing. 

ihe practice of spi’a^ung a solution of magnesium chloride on 
the cothjii wliich is used foj’ tlu) weft, should also be (tondemned. 
It should be pointed out that the weaver fre(juently employs sizing 
preparations the (ioijiposition of which is unknown to him, aiul 
which in some cases contain substances such as those mentioned 
above. Baraffin wax is another ingredient used in sizing which 
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it is exc«e(liii;;f]y diffieiilt to remove and which may cause stains 
in dyeing. 

In order to facilitate tlie nuiioval of starches from the cloth hy 
means of tlui boiling, the ])ieces, after having heim run through 
a wasliing machijie, ar(‘ fr(a]uently allowed to he. in heaps lor a 
considei'able tim(\ or they are steeped for 2 to days in tanks 
containing water at a, temperature of about 80 E. A small 
quantity of sul])huric acid may be added to the water in the 
steeping cisterns. 

E. Jjaiiher re-commends st(((q)ing of the cloth in ca,ustic soda 
lye, (^specially for heavy goods. The cloth is passed into 
boiling water containing ] pei’ceiit. of solid caustic soda, (calculated 
on the weiglit of the cloth) and a, Hewed to lie, closely packed, for 
24 hours. Steeping in soda, a, Iso materially lu'lps to soften the 
particles of the shells of the cotton-seiid which the cloth 
contains. 

Another method of removing the stai’ches by converting them 
into sugar, consists in trea,ting the pieces either with malt or 
W'itli a solution containing 1 to 2 lbs. of Diastafor per 100 gallons 
of water. Goods ti’eiited in this maniuu’, aftm’ having been 
thoroughly rinsed, a, re ('itlier ready for dyeing or ilu^y may be 
passed into tlie kier. 

In order to remove substances which might caus(^ hmdei’ing in 
the singeing, a thorough washing followed by drying of the cloth, 
before singeing, is necessary. 

Before the actual bleaching the pieces are first sta-mped, i.e., 
letters and numbers are stamped on the ends with gas tar or 
sometimes wdth Aniline l/iack. 

They are stitcluHl together by imsans of a s])ecial type of sewing 
machine, and are then ready for the singeing and boiling. 

SiifffciiKj, 

In order to produce certain finishes it is iiecessary to remove 
the “ nap ” fi’om the fa,ce of the' cloth. This is effected by either 
passing the cloth rajudly over the surface of strongly-heated 
copper })liites or rollej’s, jfhtlc siiKiciiKf, or hy giving it a 
passage through Ji non-luminous gas Ibime (Bunsen flame), <jas 
siiKjriiuf. Sing(u'ng by means of electricall^v^ heated wires lias 
also been suggested, Imt this process has, so far, not found any 
industrial application. 
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111 jilate singeing, the nap is chi^tiy removed from the surface 
of ilie cloth, wliilst in gas singeing the llame penetrating more 
or less into and through the cloth, the loose fibres are also 
removed in the interior of the fabric. Thus by the latter method, 
the cloth is much more thoroughly singed tiian by the former. 
Such a thorough singeing ma,y in some ca,ses not be required 
and both types of singeing machines are, therefore, frequently 
found woi'king side by side. 



I'ig. 22 shows ii Plat,’ Simiciii,! Mm ldiir of Messi's. Malher & 
I’latt. Jt is provided witli either one or two curved copperplates, 
from 1 inch to 2 iucheji thick, whicli are lioated to bright redness by 
furnaces below. Coal or coke is chiefly used as fuel, but quicker 
and more uniform heating ol the plates is obtained by using crude 
petroleum, finely divided by means of an injector, in which it 
meets a current of superheated steam. The cloth passes over the 
plates at a speed of about 160 yards per minute, and in order to 
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prevent local coolino of the])lateR the machine is provided with an 
AiitoiiKifir 'irdrerAnif Mol ton (Ein. 2‘2a), which constantly brink's 
the travelliii^^ cloth into contact vith a freshly-heated portion of 
the plates. Thus, practically, the whole of the heating surface 
of the plates is utilised. Afhu- sing(ung, the cloth is immediately 
passed through a water-box, or through a steaming-box in order 
to put out the s])ar]vs. AVith an oil-hi-ed stove a speed of from 
]()() to 200 yards per minute can he obtained, and about 0 to 4 
b.h.p. is nupiired to driven the machine. 

A Gu.s- Snujvuoj ]\l(irhin(' (System “lA'lix Binder”) of Alessrs. 
Alather A Platt is illustrated in Eig. 2;3. 

The machine is usiuilly provided with two burners in order to 
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allow of the cloth being singed on botli sides in one passage. Above 
each burner is an exhaust‘'chaml)er with a cavity through which 
water is circulated in order to keep the chamber cool. These 
exhaust chambers ai’e connected to an exhaust fan, by means of 
which the flame is strongly drawn against and through the cloth. 
A very thorough singeing is thus obtained. Both the burners 
and the exhaust chambers are provided wiili adjustable slides. 
Tlie width of the flame can thus be adjusted in accordance with 
the width of the cloth passing through the machine. The cloth 
first passes oviw a number of wooden bars, to remove creases, and 
then over the upper burner. Tlie other side of the cloth is then 
singed liy means of the lower burner and finaily, the cloth, before 
being plaited down, passes through a water-box, as show]] in the 



BLEACHING 


89 


illustration, or through a steamijig-))ox, in order to extinguish any 

The air is usually su])|)!ied ])v a rotary ])lower or ])y a pum}), 
and it is thoroughly mixed with the gas in a special mixing 
chamher. The machine is usually huilt about 80 inclu'S wide, to 
singe two ])ieces of cloth side by suhg at a s])eed of from L50 to 
to ‘JOO yiirds per miimte. Power re(pnr(!d, 4 b.h.p. Consumption 
of gas, per burner, 78 inches wide, about 1(10 cubic feet per hour. 

77u' BoH'nuf Kicr^. 

After singeing the cloth may l)e ])oiled in the kier, either in 
I’ope form or in the open width. 



The boding kiers sliould be frecpiently lime-washed, in order 
to prevent the formation of iron stains in places where the 
cloth comes into contact witli the walls of the kier. 

The cloth must be coinidetely immersed in the boiling li(|Uor, 
or tendeiing will take^i)]ace, and stains may be jn^oduced. 
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The kier should be filled with Jiot water immediately after the 
boiling lye has been discharged, in order to prevent any parts of 
the cloth from becoming dried. 

The simplest type of boiling kier used consists of a vessel 
provided with a false perforated bottom and with a vertical 
puffer i)ipe in the centre. A steam pipe enters below the false 
bottom into the puffer pipe. The boiling liquor is forced by the 
steam up the puffer pipe, and by means of a spreader distributed 
over the material. It then percolates through the cloth, to be 
once more forced up through the central pipe. 

A more modern type of Open Top Kier is illustrated in 
24 .^ 

In this kier the cloth is boiled without i)ressure, and it is, 
therefore, used for boiling fabrics with coloured headings, which 
would be attacked by boiling in the high-pressure types of kiers. 
The illustration shows an Ojnni I'op Circulaiiiuj Kier of ]\[es8rs. 
Mather k Blatt, which is provided with a ninlti-tuhular heater, 
placed on the delivery side. The circulation of the boiling lye 
is performed by means of a C(uitrifugal pump, the suction side 
of which is connected to the bottom of the kier. From the pump 
the liquor is forced through the multi-tubular heater, heated by 
high pressure steam (GO lbs.), whence it passes to the top of the 
kier, where it is delivered onto a spreader, which distributes the 
liquor on the upper surface of the cloth. The cloth is piled 
in the usual way on the cast-iron grid near the bottom of the 
kier. 

The Yerlival Kier, shown in Fig. 25 (Messrs. Mather k Platt), 
is provided with a false powforated bottom, and with a puffer 
pipe in the centre. In this type of kier the cloth is treated 
under pi’essure, and the liquor is circulated by means of an 
injector. A kier holding about 2 ton^ of cloth is G ft. G ins. in 
diameter by 9 ft. deep on the parallel part. It is provided with 
two manholes through which the saturated cloth enters. Boys, 
inside the kier, guide the cloth -with sticks and distribute it 
evenly. When the kier has been filled, the manhole covers are 
secured, the Ihpior is run in, and it is forced by means of the 
injector up the central puffer pipe and distj’ibuted over the cloth 
by the aid of the spreader. It then percolates through the cloth 
to the bottom of the kier, to be again delivered by the injector. 

Injector Kiers, in which the puffer pipejs placed outside the 
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kicr, arc also used. In these a s|)ray nozzle is provided at the top 
of the kicr ihrou^di vliich the Ii(iiior is delivered on to the cloth. 



Hujlt rn\'isiiir Kicrs have been constructed in which the 
boiling liquor is^u’essed into and out of the kier by means of 
steam. To this type belongs the Pciidlchiinj Kicr. 

It consists of a large kier in which the cloth is boiled, and a 
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smaller one into which the lioiling lye can be presKod after 
boiliny^. When ilx' kior has been iilhul with cloth, steam is 
i)lown in for about In minutes, in order to expel the air. the 
boilin^f lye is now run into the kier, and tlie boiling is conducted 
with live steam. After boiling for some time the lye is })ressod 
back into the small kier and the cloth may be steamed. The 



processes of boilin^^ and stoamii>g are carried on alternately 
for ] to b hours. ‘ 

The lUirloir Kiev dilTe.rs from the Eeiidlebury arran^^ement in 
that two hir^e boilin^^ kiersare provid(;d ; thus the boilin^^ liquor 
may bo pressed from one kier into the other. , 

The PciHllrhiinf-JUtrlmr Kirr is a combination of the two 
former kiej’s. It consists of two larye boiling kiers and a smaller 
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one into which ihci lyo can he jjressed, and in which iL may h(‘ 
heai(!(1. 

A move modiMii type of hiev is repreH(‘nied in Ei^. tih. Tl. is 
the dc//c/-.s(;a- Il\///.rr l^tU ui Kicr oi ^h'ssvs. Samuel AValhev A 
Sons, Ltd. A small veccMver is jdaced alon^fshhi tlie kier into 
which the ly(‘ [)it,sH(‘.s fiom tla^ kier, and from which it is fovccid 
bymeiins of hiidi pi'essnre shaim hack into th(' ki(',r, where it 
enters n.t the loj) and is disij-ihnte<l ovej- the (dotli by means of a 
spray noz/lc. Tlie hllin^^ and tlie em])tying of the rec('iver, 
which takes place about onc(5 every minute, is regulated auto- 
matically. it is claimed tlnit by nnains of the alternate 
compia^ssioii of the cloth jtroduced by the suction, wdien the 
lye ])asses into the receiver, and its e\[)ansion when the lye 
returns into the kier, a h('tter boiling elTect can he produced in 
a shortin’ time than is the case in kiers in which a regular 
circulation is prodiujed by means of pumps or injectors. 

Exhaustive (experiments have been carried out in a large 
bleach works, in order to ascertain the steam consumption, etc., 
of this l\ier, a,h compared with a 11 idler Kier, from wdiich the 
following ligures have b(K'n extracted : - 

In the lii'st experiment the cloth (1), 072 lbs.) was rune-boded in a 
Jejj'erson Ko r of D feet 3 inches diameter b} 10 leet (> inches high 
at the pai'allel jiart. Average steam pressure, b!) lbs. per sijuare 
inch ; tiim^ of boiling, 0 liours. On the average the receiver 
was em])ticd once in 1 min. 25 secs. ; 0,385 lbs. of steam were 
consumed, e((UaJ to 0*7 lbs. of steam ])(n’ 1 lb. of cloth. 

Soda l,sb J>od. 1),{)72 Ihs. of cloth were boiled in the same 
kier for six houi’s, a,t an average steam pi’essue of 58 lbs., with a 
steam consumption ol 5,214 lbs., eajual toO’57 lbs. per lb. of cloth. 

The following figiii’es w’ei'e obtained by boiling in a Heater 
Kier : 

Lime Boil !),326 lbs. of cloth were boiled 11] hours at an 
average pressure of 70M7 lbs. ITie steam consumption was as 
follows : - - 

• 

J’assing through meter for 11] hours .. 3,592 lbs. 

ExLi'm steam for boiling 1 1 inches wahw.. 275 lbs. 

Steam us(3d for running the pump ... 2,810 lbs. 

• 9,707 lbs. 

This is e(]iial to a steam consumption of I’Ol lbs. iier lb. of 
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eloili. In the Soda J.s7/ Bo/7, in tlu^ sjhik' Tier ilic si<Mini (consump- 
tion Jilso MinoiinUid to 1*01 Ihs. per lb. of clotli. TVom tlucse 
ii;.pii‘es it will be s/M-n tbjit the SMA'in^ in stnaiii in the ikav Tier 
was ('([iial to 8!) p/n- (unit. 

A type of vertical ki('i‘ wbicL is vciry l:ir^(cly used is tlie Il'njh 



Kiev, also known as the BV//,s7/ A7r/-, Ei^. 27 (Messrs. Mather A 
Platt). It consists of a. cylindrical boiker, made either of wrought 
iron or of mild steel, usually about b feet 0 imdies diameter and 
9 feet deep at the parallel part. A kior of this i^ize holds about 2 
tons of cloth. A large manhole with a hinged cove]’ is provided 
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on ihe top tbo kier. The doth is run into the kier thvou^ii 
this opening and plait(‘-(l down in ilui usual manner on to the 
cast-iron ^i-id at th(^ liottom of tlai kiia-. Aftia* the toj) has been 
secured, the ]i(|iior is run in and circulated by iimaiis of the 
centrifugal] jannp, which talois it from below tlie ^rid and passes 
it through tlie pipes contained in tlie vertica.) multi-tubular heater, 
surrounded bj hij^h pressure stea,m. From hen; the liquor is 
returned to the to]) of the kier, wluire it is showcired over the 
cloth. In this tv])e. of kier, which is ])articula.rly suited for the 
r(iiii<(ir sothi JtoiJ, the live steam does not come into contact 
with the hoilinj; liquor. The hoiliii]^ is conducted during 1 to 10 
hours at pressmans varying from 25 to 00 lbs. per squari; inch. 

The cloth is usually run into the kiers at a speed of about 200 
yards per minute in two parallel strands. The Ijllin]]^ and the 
eniptyin^^ of a kier will, therefore, occupy about 2 hours. 

Douhlv-jaclctvd Kiers have bemi introduced by Hauhold and 
by Gehauer. The inner jacket in these kiers is jierforated, with 
a view to surrounding^ the clotli witli liquor and makin<^' the 
liquor circulah; radially throu<^di the cloth. Difficulties have been 
experienced with tlusse kiers in some cases through the 
perforations in the inner jacket becoming gradually filled u]). 

A kier which has found very wide a})))lication is the Mother 
Kiev, by means of which the inwstigaTions of the late Horace 
Koechlin were introduced into practice. It is illustrated in Figs. 28, 
28 a. The kier is of the horizontal type, and is built in sizes to hold 
from 25 cwts. to 70 cwts. of cloth. It is 7 feet in diameter, and 
from () feed to Id feet long at the parallel part. The door is of a 
wedge-shape, and is raised and lowered mechanically by means 
of a small rope-driven crab carriisl from the pillar. The joints 
are made tight by means of a cam and lever, no screwing or 
unscrewing of the liolts being required when ojiening or closing 
the kier. The cloth is contained in wa,ggons made of galvanised 
iron, which are run on rails on the floor. Each Ivier is provided 
with four of these waggons, two of which are filled outside the 
kiei* with cloth whi(^h has been previously saturated with caustic 
soua lye, whilst the other two are in the kier. No time is, there- 
fore, lost in filling and emptying, and the kier can be kept working 
continuously. The waggons are watertight and pi’ovided with 
perforated false iTottoms, with a liquor chamber below. When 
the waggons are in their proper position in the kier the flange of 
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the ie](‘S(!op(i j^ipe projeciiiip; JVoiii the liquor ehuinber of the 
wii.^i^oii makes a joint with a lon^^itmliiial ])ipe, which runs 
uiah'r the, \va,p;^ons, in ilu*. c(aitre of tlie hicT. Th(^ e.enire of 
this pip(; is ('ohik'cUmI to tlu! suction of th(^ centrifiif^al pump, 
from wliicli tla^ li(pior is (leliv(U‘(Ml to the top of tlu^ kier and 
(listrihuh'd over tlie cloth in each wafjjpon. TJie hoilin;^' liquor 
can l>e heated l)ot]i bv peidorated and by closed coil luaitin^ ])ipes. 
When working, the, kier is filled about one quarter of its depth 
with ly(', and provision is made for reversing the diiandion of the 
liquoi', so that it passes up through the cloth contained in the 
wa^^ons, and tlauice into tla^ kier, whence it is taken back to 
the ])um]). Outside the kier is a,n arrangement of turji-tables 
and lines, and ))y the, aid of a capstan the waggons can 1)0 
di'awn into oi’ out of the kier and plac(u] in a suitable position 
fo]’ passing the cloth through any of the succeeding operations. 
Th(! clotli is usually l)oiled for from 0 to 8 hours at about 10 lbs. 
pr(',ssin*e pei' square inch, and about 800 gallons of boiling lye 
are I’equirtul to treat 4,000 11)S. of cloth. 

Of the kiers in which the cloth is treated in the opni 
iridtJi, the (hrlJicr-]U'ut:-Kdmeston Kiev should 1)0 mentioned 
as one of tin* earliest. It consists of a, wrought-iron chamber, 
into and out of which the cloth is i)assed through liquor seals. 
Inside the kier the cloth is conducted over rollers, by moans of 
which it is alteimalely pjissed through the boiling lye and 
exposed to a,n atmosphere of steam. Before lea,ving the kier 
the cloth travels to and fro over rollers, during which time it 
is exposed to the action of the steam. 

The Tdfiliain-Uiffftmoiitl Kier is built upon a somewhat similar 
principle. The cloth, iiistead of being passed over rollers, is 
plaited down into ji channel formed by two endless travelling 
chains. 

Another type is illustrated in Fig. ‘29. It is the Speuh' Patent 
ContiinioKs Open Width Kier of Messrs. Sir James Farmer A 
Sons, Ltd. 

The cloth is acted upon by the boiling, alkaline liquor and 
by steam for a considerable time under slight i)ressure, obtained 
by means of a liquor seal, which is divided by a suitable partition 
c into two channels d and e. The partition extends into the 
liquor tank./i placed at the top of the column. The cloth a 
enters through partition h of the tank, where it is subjected to 
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the action of spent liquor. Tlii^ is continiionsly dischar^^od 
tln’oiigli an overflow })ipe. T1 j(^ cloth then ])asses through 
channel d to the steaiiiin^^ clianilxir />. Suitable f^onde-plates 17, 
are employed in order to assist in tlie threadiiipj of the cloth 
ov(!r the rollers of the machine. After trejitment in the kier 
the cloth passes up through a cluinnel c and throu[;h the second 
part (j, of the tank, where, by means of rollers or haflle plates, 
it is cfiused to take a. circuitous course against a current of 
inflowing water deliver('d from pipe i, whicli is placed just 
below the ni]) of the squeezing rollers,/ and at the delivery end 
of the apparatus. A considerable portion of the alkali is thus 
removed. The liquor-seal is extended to form a sump below 
the bottom of the chamber thus giving a, fair head of liquor 
without making the apparatus unduly high. The tank ,/ also 
allows of va.riatioiis of i)ressure in the steaming cJiamher without 
any considerable rise and fall in the top level of the seal column. 
The kior in which the steaming tabes place consists of a rect- 
angul casing/., in which is arranged an accumulator consisting 
of an eiidh^ss lattum web, supported at each side on the flanges 
of the drum //. The drum v a.nd the material which is plaited 
into tilt'- accumulator si)a.ce are borne by pulleys ii\ n\ A pair 
of oscillating spurt pijx^s />, having dowinvard-directed jets, 
effect a kind of [)laiting action. 1 he drum a slowly revolves 
as the material accumulates. It is driven by sprocket wheels /, 
which gear ^\ith the chains o. A regulator (to ensure the uni- 
formity in thickness and density of the layer of material 
in the accumulator) consists of a roller 1, which rests on the 
accumulated material, and is mounted on levers 2, connected 
with arm 8, adapted to act on the driving mechanism, so as to 
increase or decrease the speed of the lattice and drum according 
to the thickness of the im^terial. The spurt pipes p, are 
supplied with liquor from a pump q, which draws from the 
seal adjacent to a pipe r, fi’om which fresh liquor enters the 
apparatus h. The liquor from the spurt pipes percolates 
through and scours •the material in the accumulator and then 
collects in a shallow receiver at the bottom of the 
chamber b. Sediment washed out of the fabric collects in the 
receiver and can l^e periodically blown out through a cock /A 
Steam is admitted to the chamber h by means of pipes 15. 
The cloth runs at a •speed of about 60 \ards per minute, 
n.n. H 
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and ii remains in the kier' for one hour. Power required 
5 h.p. 

Special bleacliin^ machinery for treaiing fabrics in the open 
width has ])een introduced by Messrs. Jackson & Jjrother. It 
consists of a Prejiarinji and Hairluiuf Arvawjemvni, the Opru- 
J^huirh Kiev, and a (dunuirkiiuf and Soinintj Maidtinr. 

The Pirpanipf and Batvldnif Arramjenicnt is shown in Ein;. TO. 
Before placin^^ the cloth into the l)oiliiif^ kier, it is essential 
that it should he imprc^J[nated with caustic soda lye and made 
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into good hard batches. The machine consists of a cistern, 
filled with caustic soda lye which has been used for a previous 
boiling, from the sides of which is carried a large perforated 
drum. The cloth passes round the drum and a perforated 
steam pipe is fixed close to the drum at the bottom, which 
serves for the purpose of heating the liquor. The steam also 
forces the liquor through the cloth. The cloth, after having 
passed round the drum, is made into a large batch. 

The Oprn Bleach Kier, shown in Eig. 81 (side elevation), 
and Fig. 31a (front elevation), is of the horizontal type, and is 
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made of steel jdaies to stand* w. woiddii^^ l)ressiire of (10 ll)s. per 
SfjiiJin^ iii(di. Tlie door is swung on a. jib (O’ane mounted on 
tlie to]) of tlie kier, a, ml ea,n tlnis be reiidily atta,elied or detacdied 
as required. 'Plie bateli of elotli Irom the baOdiing macdiine 
is now ])laee(l in jjosition on the waggon, wdiicdi, when placed 
into tlie kier, automatically couples with tbe driving and 
reversing gear at tlie back of the kim'. A drum is carric'd by 
oscillating levers or a,rms, which are free to move from side to 
side, and thus enalile the drum to adjust itself (o tlu' increasing 
and decreasing sizes of the hatches as the cloth is wound on 
and off. in this manner the cloth is always ke])t a,t a uniform 
tension and free from creases. The drum also exerts con- 
siderable pressing' upon the cloth, and it, tlierefori', sipieezes 
the liipior into and through the fabric. 

When tlie kier is ri'ady for work the caustic soda lye is run 
in hy means of a centrifugal ]mmp, and steam pressure is apjilied 
until a, pressure of about dO lbs, per square inch has been 
reached. The cloth is now wound off the one balcli roller on 
to the other, and i ice rcrsd, for about two hours, after wdiich 
time the boiling should be completed. Tlie reversing gear 
works automatically. A batch contains from l,h()() to 2,200 
yards of cloth. 

The CheuiivlUuf and Souriu/j Machine consists of an arrange- 
ment similar to tliat employed in the kier. The batches are 
placed into a cistern in which they may be treated with bleaching 
pow'der solution, soured and w'ashed. The winding operation 
is the same as in the kier, and a heavy drum is also provided, 
which rests on the hatclij^js. 

Of the great number of other kiera which have been sug- 
gested an arrangement patented by Sii’ William Ma,ther may be 
mentioned, in which the cloth is wound into a, large batch which 
is placed into a horizontal kier. The lioiling lye is pressed 
through the cloth in the direction of the weft by means of a 
powerful centrifugal pump. 

Gebauer-Tlieis suggested the following method of boiling: 
The cloth is padded with the caustic soda lye and biitched upon 
corrugated rollers. The batches are then placed upon a waggon 
and steamed in a kier of the horizontal type. 

An interesting new ty])e of Open Wldiji Kier has been recently 



]’,LKACTTTN( 


101 


paten t(!d ])y A. Huillard (Matlier A Platt). The kier is square in 
s]i;i})e find is divided into three coinpartinents by means of two 
perforahul ])lates. Tlie cloth, in the open width, is plaited into 
the middle eompaj’tment, which is wider than the two outer ones. 
It is tor(‘ed down by means of a lij^ht cover whicli })fevents it 
from rising diirinf::,^ the boilin^^ o 2 )eration. The liquor, wdiich is cir- 
culated by means of a, ])amp, (mte.rs one of the ouha* compart- 
ments at the top ; it then jnisses through the cloth into the third 
com])artment, from which it retui-ns to the pump through a pipe 
])laced near the bottom of this coni 2 )artm(mt. The circulation of 
the boiling liquor (ani he readily n'versed. 

The chief nu'Uiods emi)loved in hleacliing cotton piecegoods 
will he illustrati'd by th(‘ following examples taken from actual 
practic(\ 

JilracJiiiHf Jor (Jritcrdl Purpaacn, 

This iiK'thod es])('cinlly ap[)lies to tlu*, following goods : — 
Sateeiis, line twills, brocades, lawns and fancy woven goods. 
The ([uaniiti('s giviui arc; for : 800 pi(!C('s, total weight about 2 
tons, loO pieces of brocades, width 8)0 inclu's, length 84 yards 
p(a' ])iecc ; 100 pi(5ces saP'.en, width 10 inches, length 90 yards per 
pi(H('; and HO pi(‘ces lawns, width 82 inclu's, hmgth 124 yards 
per piecic 

After stitciiing, the goods are usually singtal on both sides on 
a gas singeing machiju^, and weth'd out. It is advisable to allow 
the goods to lie o\ernight. 

Fii-fil — The pieces are now run through a washing 

machine into the kier. Jloth high cfr low' pressure kiers may 
he used. Boiling is continiu'd for 8 to 10 hours with about 1,200 
gallons of caustic soda lye, specific gravity, 2'" Tw. After boiling, 
the goods ai(; i)assed throug^i the washing machine. 

It should he pointed out here that caustic soda should not 
always he used, as it renders some classes of goods too soft when 
bleached. Boiling in an open" kier with lime, followed by an 
ash and rosin boil after the first chemicking and souring, gives 
better results. 

First SoKr.- It is the usual practice to sour the goods in a 
souring tank (see Big. 82, p. 102), in which hydrochloric acid at 
2 ' 4hv., is cii’culated and sprayed over the pieces for about 2 
hours. About 1,800 gallons of souring liquor are required. 
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Aiiotlier iiu'lUoil of consists in jmssing the goods tlii’ougli 

ail ordinary wasliing inacliine, into which the hydrochloric acid 
is allowed to run gradually ^^hilst the cloth is passing through. 

'File souring is followed by twice washing, after which the 
jnecc'S are ])assod hack into the kier for the second boil. 

SrcDiid 7)0/7. — The cloth is l)oiled for (> hours with caustic soda 
lye of 1 to 1.] ’ Tw. 

Seroiiil >So///-.— The pieces are run from the kier through the 
washing niachiiu!. and an; now soured either in the cistern or in 
a washing niachiiK^, as descrihed under “first sour,” with hydro- 
chloric a(‘id of 1 T' Tw. This is followed l/y two })assagcs through 
the washing machine. 

('Iii'mid'liijl . — From th(‘ washing machine the pieces pass into 
the cliemic cistern, in which they are treated for 2 hours ^Yiih 
a solution of hleaching powder, specilic gravity 2" Tw. About 
1,800 gallons of li/pior an', required for this pur})ose. 

MatluM' A riiitt’s arrangement of (hciiiic and Saiir Ciderns for 
bleaching cotton piccegoods in the rop(', form is shown in Fig. 32 
(front s('ction[il (deration), Eig. 32a (end sectional elevation) and 
Fig. 32jj (phiii). Two strands of cloth are run into each cisterji at 
a time. The cisterns are made of wood (sometimes lined with 
lead), or, piaTcrably, of stone. The pits containing the hleaching 
powder solution and the acid resp(^ctively are placed immediately 
below the cisterns. The lifjuors are lifted by means of centrifugal 
pumps made of brass, and are delivered into distributing tanks, 
(the bottoms and the sides of which are perforated), placed above 
the cisterns, from which they are showered on to the cloth. 
The cistei ns an; provided* with wood false bottoms on to which 
the cloth is plaited. 

A cistern of the dimensions given in the illustration will hold 
about 2 toils of cloth. If 3 tons c:f cloth have to be treated 
at a time, cisterns of the following dimensions will be reiiuired : 
Length 10 feet, width 8 feet, height 6 feet 0 inches. 

As in the case of souring, the‘'chemicking may be conducted 
in a w'ashing machine. About 800 gallons of Ideaching powder 
solution, ID' Tw., are prepared and gradually run into the 
machine whilst the pieces are passing through. After the 
souring it is advisable to allow the pieces to Ke for U to 2 hours. 
The cloth is now w(dl washed nnd pnssed into the 

Third Sour. — As in the first and seednd sjur, the pieces are 
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either treiited in the cistern or in a wasliiiig machine with hydro- 
chloric acid, T\v., for about 2 hours. The pieces are now 
thorout^ddy waslied until fre-e. from acid, run ihron<^di the 
s(iiicezGr, mangled and dried. Goods which have to he dyed are, 
from ihe iiiiingle, generally hatched up on rollers, l)nt not dried 
until after dyeing. 

Goods required for white hnishes may he bliKul, either in 
the sqii(U':(‘r or in the irate r maiiifle. 

Madder JiJeaeJi. 

d’his method of hleacdiing, although chielly employed in print 
works, IS of sulhcieiit inhuM^st to be given here. In tlie madder 
hhiach every kind of impurity isi'emoved ; it is the most thorough 
kind of hk'aeliing. The quantities giviui are for 4,4S0 Ihs. of 
cloth, i.e., !3()(_) ])ieces, 8(5 inches wide, length 7(5 yards pcs’ piece; 
and 50 ijures, width 8(5 inches, length 11(5 yards each. The pieces 
are singed, w(!tt(‘d out and usiuilly run directly into the kier. 
Allowing the goods to lie in tla^ wet state overnight is not often 
pra, diced. 

lUal. (I j method , I dme-hoirli, liiiekinji, ]h)trhiii(i). — 88 lbs. 
of (piicklinu' ((Mjual to 2 ])er c(mt. calculated on the weight of 
cotton) are carel'ully slaked and mixed in a kirge tank with about 
800 gallons of wa,tei’. The w'etted out i)ieces are run through 
the milk of liiiu! (uther in a.n ordinary liiiiiiiff inaelniie or in a 
W'ashing machine. The liming machine consists of a trough in 
which are placed thri'e guide-rollers, and which is provided with 
a [)ji,ir of s(pieezing rollers. During the passage of the pieces 
through the liming machine the milk of lime is run into the 
machiiK' in a continuous stream. The flow should he regulated in 
such a manner that ah the milk of lime has been run into the 
machine wdien the entire length of cloth has })assed through it. 

The excess of lime having been squeezed out by the squeezing 
rollers, the goods are now passed directly into the kier. About 
(500 to 700 gallons of boiling water are run into the kier, and the 
hoihng is condiict(^d for about 8 hours at a pressure of aliout 
40 Ihs, ])er sipiare inch. 

Fimt Sour, {Lime-Honr or (Ireij-sour). — The pieces are usually 
soured in a washing machine into which the acid solution is run 
continuously. About 1,200 gallons of hydrochloric acid, 2'^ to 3^^ 
Tw., are required to swr 2 tons of clotli. After souring the goods 
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aro allowed to lie for alxmt 2 hours. The souring is now 
followed hy a \)a,ssaf:>e throuf^h two washing iiaudnnes, after 
wViich the cloth is rim haek into the kic'r. 

Second Boll. — Preparalion of the hoiliiin liquor 224 Ihs. of 
soda ash,*and (5 ^ailloiis of rosin soap (eontainin^; ahoiit dO per 
rent, of rosin) are hoih^d np with 700 •gallons of water. The 
cloth is run into the kiiir charged with the liquor. It is boiled 
for about 7 hours at a jiressure. of 25 Ihs. The boilin'^ is followed 
by a, passage through two washing nuiehines. 

Second NVuo'. — The sourin;^ is carried out as in the lirst soiii", 
usin;:; a,hout GOO gallons of hydrochloi’ic acid of sfieoifu* gravity 
1^>'’ Tw. Aft(‘r sourln^^ the cloth is allowi'd to lie for 2 houi’s. 
It is now washed twice and run into the, kief for tlu*, 

I'liird lUni (Sinld Aah Boil). — The lioilin^ is conducted for G 
hours at 15 Ihs. pressui’e wu'th 700 gallons of water and 120 lbs. 
sodii ash. Th(' floods are washed twiia; afh'f the hoiliii}^. 

Third /SVuo'.--Th('y are now soui’ed with GOO gallons of h\d]’o- 
chlorii' acid, T' Tw., and afterw;irds washed twicie 

ilicntivkiiiii. — 'J'wo methods of chemickiii}; an; in <.^t!ne)al use. 

(1) Aliout 100 gallons of bl('a.chin^' ])owder solution, Tw., 
are prepared and usually storinl in an eiirthenwa,re tank. 
The ])ieces are passed through a, machine, simibir to an oi'dinaiy 
washin^f machine, into which the hleachin^t powder solution is 
run continuously. After inipn^j^nation with this solution the 
goods ai’e allowed to lie for 2 hours. 

Fouiih Sour. {IVfiite-nonr). — The pii'ces are n(‘t waslu'd but 
passed dii'ectly thi’ougli Jiydrochloric acid, 1" Tw., allowed to lie 
for about 1 hour, wa, shed. three times or until free fi'om acid, 
squeezed, scutched, and dried. 

(2) This method dilTers from (1) in that a bleaching powder 
solution of D to 1.]" Tw., is used, amj further, in tha.t the pieces 
are washed after the impregnation with this solution aud before 
the fourth sour. The souring, etc., is conducted as in method (1). 

Tnrlu'ij-ird Bleach. , 

The 4'urkey-i'ed bleach is similar to the mai'ket bleach. It is 
chiefly used foi- yarn or cloth which ha,s to Ixi dyed plain Tui’key- 
red or Alizarine red. , 

Th(^ cloth is usually Jiot singed a.nd not trea4ed with hkniching 
powder solution (chemicked). 
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'riie ])V()cuss c.ousisis of : — 

boiling ill wiitt'r, lioilin^ in (.‘.ausiic sodii lyo (twice), 
without the iiddition of rosin soiij), soiiriiyi; a.nd W}lsllin^^ 

S((iiir(it(i of Coffoii ClolJis l<u 7>7^/r/,.s', • 

Will'll dyein^^ hlocL'i, Ihokw^, broiruH, etc., hleacliin^r i,s not 
always iiecessiiry. ft is sullicient in these cases to scour the 
cloth. 

The following is a Ujiical method of scoiirin^i; phtiu (‘(dico,^, 
drill.^, f/i dl,^, etc. : 

'Phe qimntities are ^i\'en for 200 pieci's, width 00 indies, len^Th 
of each ])iece ahoiit 101 yai’ds, total wei<;ht U tons. Afh'i’ stitch- 
iii};, the doth is siii;^ed, usna.ll\ on a. plate sini^einj^ machine. It 
is then run through a> washing machine and in nearly all cases it 
is allowed to lie overnight. The hoilin;^^ may he conducted in 
either hi^h-, or low -pri'ssiu'e Kii'i’s. The hoilin^ liipior (specific 
jj;]'a\i('y, 2 Tw.) ispi-ep;ired hy dissolving the ni'cessary aiiioiint of 
caustic soda in an iron tankofahout 1 ,000 <.>aIlons cajiacity. First 
the cloth and then tlu' caustic soda, liipior, which ha,s heeii heated 
to hoilino point, is run into ihe kii'i-. After boiling foi' 0 to 8 
hours, the liipior is dischargi'd and the pieces are passed once 
through a waishiiig macliimi. They are then soured in a, wash- 
ing machine with hydrochloric acid of 2' Tw., or with sulphuric 
acid of 1 \ ' Tw . The acid solution (a, bout OOO gallons), is prepared 
in a tank made of stone or h'ad lined, and is allow^ed to ilow 
continuously into the washing machine during the pa,ssage of the 
jueces. The goods are now allowed to lie for about I hour ; they 
are finally thoroughly linsed, w'ater-mangicd, a-iid either made 
into batches oi- dried. 

See also “ ^ 'rahhiiKj." 

MoleHliiis and Ftislidiis Are usually freed from starch before 
dyeing. For this purpose thiy are first wetted out by giving 
them 4 to O ends in a jigger containing boiling water. The 
pieces are now^ given G to 8 c^iids in cold w'ater, to which the 
necessary a, mount ol iiudl or Diasiaphor has prewuously been 
added. This is followed by a “ soda lioil,” alter whicli the pieces 
are ready for dyeing. 

]*d<’ fahrlcH, such as IV/z-c/.s, ydretoena, fam/.s, and Corditroi/s 
are usually steeped in large cisterns in a cold solution of malt or 
Diastaphor for 48 houfs. it is the practice in some works to 
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luMit tlie li(iiior, after stee])inp;,*Rlowly to the boil, and to boil the 
p;oo(ls ill the cistern for (, to 8 hours. J)uring this time the 
liquor is continuously circulated by means of a pump or a steam 
inj(ictor. Tlu' ^foods a.re then allowed to lie in the cistern over- 
ni^dit. Wasbin <4 in hot water and bydroextracting in the open 
width in s[,ecial bydr(H'xtra«ctors completes the operation. 

Velveteens are usually sinp[(‘,d on a plate singeinf^ macliine, 
cords on a gas singeing macbime They are dyed in the 
ordinary jigger. 

lldJf Bhuirlf. 

The so called half bliMicb maybe considered as a cniitinuation of 
the s(‘()uring; it isenqiloyed lor dyed shades which do not require 
a full blench. 

The pieces, wTiich luive Imhui scoured as described above, are 
chennVhed with a solution of hlea,ching powder at .V' Twx, either 
in tanks or in a continuous machine. The operation occupies 
from 1 to 2 hours. This is followa'd by souring for 11 hours 
with liy<hochloric, or sul})huric acid, specific gravity i°to T'Thv., 
either in tanks or in a, machine similar to an ordinary waishiiig 
nuichiiK'. The ])ie('(‘s are liiiall) thoroughly I’insed, water- 
mangled and hatcheil on rollers, or dried. 

Murlt't Bleach ij'or White Finish Shiriiiajs, etc.). 

This method of bleaching differs from the other methods in 
tliat the lioiling is invariably conducted in low-pressure kiers ; 
the time of boiling is consequently jirolonged. ,Sulphuric acid is 
used in souring in preference to hydrochloric acid, rosin soap is 
used in boiling, and, in many instances, the goods are chemicked 
between the boils. Jly boiling in open kiers the coloured headings 
of the pieces luv kept intact and thejoss in weight caused by the 
boiling is less, as compared with boiling in high-pressure kiers. 
The weight of the finished material is a serious consideration as 
regards this class of cotton piecegoods. The souring with 
sul])huric acid is, therefore, a distinct advanlage as compared with 
souring with hydrochloric acid. 

The emulsifying proj)erty of rosin-soap materially assists in 
the removal of imjmrities from the fabrics. ^Boiling with rosin 
soap also adds weight, because the rosin is never com])letely 
removed by the subsequent processes boiling, souring, and 
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clu^.iiiiclang. Tlie free rosin retiiiiieid is also very iiiaioriiil in the 
])r()(liictioii of c'ei’iain effects in the jinisliinf>; of the fal)ncs, in 
that it ])el])s,to ])ro(luce, aftt;r calen(lerin^^ a hard ‘‘fe(L”with 
a snniller ])ro|)ortion of starch, or otlier stiffeninj^ materia,]. 

Some linisli(is, such n,s the so-called “ Ihmd Einisli,” h*ave to he 
f]jiiara,nteed as pure linishes, /.c., no sta, relies or oilier hnisliin^ 
materials have to he added in the linishin^^ Ojieration, still the 
cloth is reqnircid to possess a Jii-m or hard “ feel.” This can only 
he obtained with the aid of tlie free rosin. 

By ajiplyin^ a chemicLin^ liath lietween the hoils a better 
whiti^ is obtained, and the natural colourinj^ matters of the ffhre 
are more readily destroyed without seviwi! lioilin^^ with alkaline 
liquors. 

The followin^f is a typical examjile of a “ Market Bleach ” for 
“ Einishiiifj; Whites.” 

I)escri])tion of clotli : — 4-15 jiieces, width 81) J inches, lengtlj 
74yairds each ; total weiglit 5, GOO 11 is. 

The pieces are sin;.^ed on a jilate sin^can*^^ machine, wetted out 
a.nd jiassed immediately, without hein<; allowaid to ferment, 
tlirou^di a ^YaslliIl^^ machine conta,ininf,^ milk of lime, from wliicli 
they a,r(‘ run into the low -[iressure kier. Themilkof lime, which 
is admitted into the machine in a, continuous stnuim, is pre])ared 
hy slakinj^f aliout 1 cwt. of quicklime with 800 [gallons of water. 

Fimt Boil . — The kier is about 8 feet in diameter and 8 feet 
0 inches in lieight. It is not usual to heat the water previous to 
running it into the kier. After the cloth has been jiacked into 
the kier, cold w’ater (about 700 gallons) is run in, until the cloth 
is covered, steam is turned on and the iHiiling conducted for at 
least 10 hours. The pieces are passed directly out of the kier 
through a washing machine into the souring tanks, 

FirntSoiii. — About 2,400b gallons of sulphuric acid, specific 
gravity 2^' Tw., are piaqiared in a ta.nk situated below the souring 
tank. The acid is lifted by means of a centrifugal pumj) and 
sprayed over the cloth for about 2 hours. For the souring of sub- 
sequent lots of ma,tei'ial fresh sulphuric acid is added after every 
operation in order to bring the liquor to the original strength. After 
souring, the cloth is washed twice, and again run into the open 
kier. In some special cases the cloth is now chemicked. 

Bifcnncdia/r (lirmicl'i luf. —Thi) chemicking is conducted in 
tanks in the manner described under “ souring,” with about 
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2,'j()0 of powdor solution, spocitic ^u’livitv V Tw. ; 

the <j;oo(ls ar(i linally Tlu', hleueliiii^^ liquor is k(!pt for 

furtlKU- lots. The elolli is now run into the ojK'ii lvi*-r. 

Second Jlotl . — Tlie ki(>r is eliar^ed with hoilinj^ water, to aokqith 
of ahoiit 1 footahovi' llie fals(' ])ei forah'd hottoni, in whieli H ewts. 
of sod;i asli and h^^allons of rosin soap(dO per eent.) are dissolved. 

AVIk'II all tlie cloth has Ix'en plaih'd into the kii'i*. siirticieiit liot 
watc'.r (about (500 to 700 i^a.llons) to ('onipletely co\'er the. tdotli is 
run in, tlie steam is turned on, and when hot a. further d gallons of 
rosin soap is added. Tlu' lioilinp; is continued foi' about S hours, 
after which the. cloth is washed twici'. 

Second Soni. -The ))i('ces ari' lain into the soni'iny tanks and 
sfuired, as in tlii' “Jirsl sour,” with sulphurii' acid, sjieciru' ^O’avity 
DJ^’Tw., washed once in the washinjit nmchiiu' and a^ain run into 
the ki(!r. 

Hurd Iloil. — d’lu' (doth is hoih'il as in the sia'ond boil” foi' 
() to S hoins, with 1 ewt. of soda, ash, and d ^^allons of I’osiii soap, 
ddiis is followi'd by two passa^(‘s throufi;h tluf washing nuKdiiiie. 
Souring is not. often ajiplied at this sta,ae, hut the (doth is usually 
dinictly run into Ihe ch(Mnickin<^ tanks. 

(7/c////(7, /////.— Th(' }j(oO(ls are treah'd w ith about 2,100 gallons of 
hl(‘a(diiii^f powder solution, speciru' f^ra.vity d " to 1‘ Tw., for about 
2 hours, after whi(di th(‘.y are passeil once throuf^h the washiiif^ 
machine and then run into the sourinjj; tanks. 

White Sour. — Tlui piec('s are sounal for 2 hours with sulphuric 
acid at T Tw., washed threi* or four times (until fret', from acid), 
paussed thi'oii^h the squ(‘e/er a,nd the scutcher, linally water- 
ma.n^’led and dric'd. 

'Jdie “ hhadn^" ” may he carried out either in the s(pi(M;/ej- oi’ in 
the water mangle. 

• 

JdeaehuKf of Coloured Gooda. 

The fastest colours an^ attacked and partly dtestroyed if they 
have to pass tlirou^di all the opera.tions w hich are necessary to 
<4ive a “full bleach.” 

Th(‘ methods of dyeing one and the same dyestuff vaiy vamy 
considerably in different works, a.nd the hud tliad cerl-ain shades 
ha-ve been jirodiu'cd with the same dyestuff is, therefore, no 
i^iuirantee that they wall e\hihitthe same resistance to hhuichin^. 

The same ajiplies to tlie different* methods of lioilin^'. 
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and souring; IIkt aB.'f difiVi- io siadi a)i lliai 

liilsi a, coloin' ina_\ willisiand (lie. Idea, cliiiij; sal isfa,('li)i-i1y in out! 
works it may i\\yv (>\a,('t]y oppositi; rt^snlis in anotluM'. 

If ili(', lUH'^ssai'v {*ar(^ is (^\(!i’(*is(‘d in hli'axdiin^, ilio ^()l!o^\in^ 
(ly(^sinffs may lx* considia'cd as fast to l)l(‘a.(diin,L; ; 

AlizariiK' r(‘d on iilmniniiim, a,Ininininni-iron, oj‘ on iroji 
moj’dant, indigo, (diromtyvdiow , cdjrome _i>r('en (indigo andcdn'onm 
y('llo\\), maii^aiu'so ])ronz(‘. Aniline. Idaek, l)i])lienyl blaek, 
Alizarine. ^Vllow (j(i a,nd t)(i, and Aliza.rim' Oraiiye N on 
cdirominm moidant, VidinnliiK^ tr('a.te.d with lih^aeliin^ powdc'r 
solution. 

Tlie ])rin(‘.ipal tvjK^s of {;olonr(‘d ,i^oods \\lii(di liiiV(' to lui 
hleaelied aix^: I>hIIh, (dii(dly with hliie, I'ed, and hJaidv strijHis ; 
OWo/d.s, (diiidly eolonnal elieidm; Mitih, eolonred lieadin^B ; 
and oiu^ of the most inijiortanl, I ^hoolica, which liave eolonred 
lioi’deis or sidvedyi's, childly in ri'd, l»la,ck, \ellow and oraii^n^ 

Th(i ])i-(^s('i‘va,ii(m of the colours and the jiroduction of a peideet 
white on the nncolonred [lorlions of the. fahric form the (diief 
(amsidi'rations in hlistchin^ colonri'd floods ; and it is, thi'i’cloro, 
e\c(H‘din;^ly difficult to yive- a, method which in (wery case will 
^ivii a. satisfactory result. In tlu^ hoilin^; of colounul j^oods soda 
ash and soaps ai'e. inva,ria.hly used in pk-u'c of caustic soda. Weak 
liMlrochloiic acid is employed in sourin.y, a.nd in some, instances 
th(' ^oods are. not sonri'.d at all. \'ery weak hlixichinj; powalei 
solutions a.i‘e usi'd. a,nd tliii [lieces ari' usually washed afU'r the 
cheinickin^, hut not souriMl. 

The hoiliiii* is ;^e.nei'ally repeated twici' or three times, a rinse 
follow in^j; each hoik Tlui jiieces are very loosely pa, eked in the 
kier in ordiu* to jiri'.vent nutihnni p//' of tlui colours. 

The or rnuiiin^ of tlui colours cannot always he attri- 

buted to ti^ht packing. It is either due to the dyestuff used, oi 
it may he caused liy the excessive strim^th of the hoiliiif^ ane 
bleaching agents employed. 

Tn the following a method ()f,l)lea,c]iing cotton piece-goods witl 
•coloured borders (Diiooties) is described. 

The (plan tities are given for 900 pieces, /.c., 120 pi(-ces, widtl 
41 inches, length 18 yards ca,ch ; 100 piec.es, w idth 40 inches 
length 48 yards each ; 80 ideeais, width 51 inches, length 4f 
yards each. 

/A’r.s/ Boil , — The pigees, after having been stitclu'd together 
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run wiiliout sinj^iun^ through ;i wnsliin^ nuicliino into a 
kior ot‘ ilio oj)on iy ])0 wliioli lias Ixion tillod with lint \vato,i‘ to a 
(loptli of fikout 1 foot iil)ovo tlio false bottom. Tbf^ following 
in^n‘ 0 (lj(mts are dissolvtid in the water before tlio cloth is run 
into the lvi(U’ : lbs. soda ash, Jkl lbs. soaj). 

An alkuline so{i,p is used for this j)urposc, kiumii as ])h’ar]iiufi 
P((sti‘. When tli('. kier has be(ui cbu,r<^md yith the ck)tb, sufficient 
W'ater is run into it to just cover tlu^ "oods (about 1,000 to 1,100 
^fjillons are i'equir('d). 

nil )s. of soda, asb and 11 lbs. of soa[) a, re dissolved in wa,t(a’ 
and added to the li(pior ali'oady in the kiei-. The ^oods a, re 
now boiled for 10 houi's without pressure. After the li(pior 
lia,s been run out of tlu; kier the cloth is passed ibrou^;!) a 
wa,sbin^^ inacbiiu!, and if the colours will resist soui'in^q it is 
now^ run into a soin“in<^ cisbuai in wbicb bydrocbloi'ic acid of 
4^’ to Tw'., is sprayed over the ])iece.s foi* about 1 hour. 

The souring is follow’ed by two passa,^(^s tbroii^di the wash- 
ing machine, aftej' wliicli the jneces are j-eturiied to the kier. 

Srrond 7)0/7. — Th(i goods a, re boiled in exactly tln^ same mannei’ 
as in the “ first boil,” /.r., for 10 hours wdih 22 lbs. of soda ash and 
38 lbs. of soap. A passa,ge through the washing machine is 
given after the second boil, but only in tew cases are the pieces 
soured with h^alrochloric acid of Jf’Tw., foi* 1 hour and washed. 
More frecpumtly it is the practice to return the pieces directly 
to the kier for the 

Third BoU . — The goods are Ixuled from 5 to b hours with 
15 lbs. of soda ash and 20 Ihs. of soap, after wdiich they are 
waslied twice and either run into the souring cistern or into 
the chemick cistern. In a few instances only is souring resorted 
to at this stage. The third boil is fre/iuently unnecessary. 

C//r////77ih/r/,- Tlie method of ch^inicking is tlie same as 
described under “ Shirtings.” The strength of the bleaching 
liquor is, how^ever, only to :}" Thv. The goods are treated for 
about 2 hours in the bleaching chiterns. 

Only in few instances, when the acid 'has a brightening 
effect upon the colours, are the goods soured after bleacliing. 

It is the common practice to wash thoroughly after bleaching, 
then to scutch and dry. The waiter mangle is seldom used for 
this class of goods, and the “ blueing ” is generally carried out 
simultaneously with the stiffening. 
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Jih'ftcJiinii of A/zf/Z-s'. 

In order io pres(irve ibe eoloni' of fhe “ lieiidin^^s’’ in ])leiic‘liin^ 
mulls fclie ni^,tljod desei'ibed for coloured gof)ds lias to be some- 
what modilied. 

The pieces, aftei- having been stitched to^citber, are run 
tlirouf^’b a wasliin^ macliiiie into a lai’^ije wooden cistern, the 
afccpiiHi tfuih-. In this the cloth is plaited down, but tlu^ 
coloured lieadin^^s are ke])t outside, Z.r., they are allow(Ml to liaii;j[ 
over the sid(i of the sb'ejuiifjj tajdv. The cistern is now lilbid 
with water, wbicli is luiated to a tempeniture of about IGO ’F. 
The cloth is aJlowtul to i-emain in the steepinp; biiik ovcr- 
ni^dit. The starches ai'c much more completely desti’oyed if 
cither a small quantity of sulphuric acid oi- Diashifor is addvMl to 
the wahn* in the ste,epinpj cistern. 

The boiling }ind hleachiiif; operations arcs the same as described 
under “ Coloured Goods.’' The third boil is, however, ahvays 
omitted. 

It should he stated here that the coloured h(;adin^^s must 
ahvays he lu'pt outsid<5, not only durinfj; boiling in the ki(U’, hut 
also during souring and chemicking in the cisterjis. When the 
]nulls ha,ve been linally wasluid they are usually blued in the 
sqiu^ezer, and in oixler to prevent fraying of the threads they 
are scutcluKl by hand. 

The following method of bleaching piecegoods with coloured 
borders and luiadings, such as Idiooties, tow(is and handkerchiefs, 
has been taken troni The CJoonoifrff (DoI Prarilcc of Fiinslinp/, 
by Percy I3ean and W. McCleary : — 

Stamping. 

Singeing (for certain Muds only). 

Wetting out in hot water. Allow to lie 10 hours. 

Washing. 

Polling in low-pressure kier for 8 hours with 1 Ih. sf)da ash 
and I'll), soft soap per 112 Tos. of cloth. 

Washings • 

Souring, fv>r 2 hours with sulphuric acid, ()'75'' Tw. 

Washing. 

Boiling, for 8 hom-s with JIh. soda ash and ^ Ih. soft soap 
per 112 lbs. of cloth. 

Washing. 
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Clioinickiiif^, for 4 lioiirs ])Ie}u4iinf^^ powder solution at 
()-7r> Tw. 

Wasliin^. 

Anti(dilor. 2 Ijoiii’s in m, solution of 2ozs. of *sodiiini tliio- 
sidpha.to p(!r gaJloji. 

Wasliinfjj. 

Sq^eezin^^ 

Lnnf][o reeoininends tlio iis(i of liydi-ogeii pei-oxidc in jdiico of 
anticddor (D.B.lk 31, JBi;). 

The following information is of inten^st as la'gards Avoi'king 
with Mother Ku’I'h. It luis heeii taken from 1 ter ZrinidnirJ,^ hy 
A. Saiisone; the method is praetis(‘d in tin; works of De Ang('B A 
Co., of Milan : - 

1. Waushing. 

2. Stce])ing in a cistern. 

3. Souring in a, machine with sid|)huric acid at 3T Tw\ 

4. Stoe])ing of the soured goods in a, cistern, 

5. Wa-shing, 

G. Impregnating with caustic soda lye, 2' 'Tw. 

7 . Goods plaited into tla; waggons. 

8. First boiling in ]\ra.th(a‘ kier for G hours, at a ])ressure of 

lOlhs., with 10 Ihs. caaistic soda, 20 Ihs. rosin, 200 gallons 
of waiter, for 2,500 Ihs. of cloth. 

0. Second boiling, for 2 hours, at 7;^ Ihs. pressure, with 30 Ihs. 
soda ash and 140 gallons water. 

10. Washing in kier with hot waUw for if hour. 

11. Washing with cold water in kier. Waggons a, re now^ taken 

out of the kier. 

12. Squeezing. 

13. Chemicking with bleaching powder solution at 0‘35‘^T\v. 

14. Steeping in a cistern lor Bdiours, 

15. Souring in a machine with sulphuric t‘icid at 3^ ' Twa 
IG. Steeping in a cistern for 2 to 3 hours. 

17 . Washing. 

18 . Squeezing. 

19 . Blaiting into a cistern. 

20. Scutching and drying. 
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Dr, F. C. Tlicis, in Die Si ranjfhlciclic hanmiroUvucv (xvicvhc, 
gives tijc following interesting details as regards working a 
bleaching cojjcern with Mather kiers for a weekly production of 
03,000 kilos, of cloth : — 

1,950 kilos, (‘.aiistic soda. 

900 kilos, bleaching powder. 

320 kilos, rosin. 

090 kilos, hydrocldoric acid. 

2,900 kilos, snip] 1 uric acid. 

Men required : — 

1 foreman. 

1 storekeeper, 

10 men for grey-room and singeing. 

22 men in the bleach croft. 

0 men for the drying machines. 

Cotton piecegoods whicli have been boiled in the open-width 
have to be treated in an Opcn-wuUh IVtUihiiH/, SoiiriiHj a)iil 
(livniirlvi;/ Machine. 

A miichine used for this purpose is illustrated in Fig. 33 (8ir 
James Farmer A Sons, Ltd.). It consists of two wash tanks 
made oi pitch pine, each of which is divided into four compai’t- 
niciits. The divisions are arranged in order to keep the liquoi- in 
thefoui’ tanks at four different levels, an overilow ])eing provided 
in the lowest compartment. Each tank is also i)rovided 
with a separate outlet valve. The sour tank is fitted with 
wooden rollers with acid-proof centres running in acid-proof 
bearings. From here the cloth passes into the second wash 
tank, and finally into the two chejiiic tanks. These are usually 
made of sU nt and fitied with earthenware rollers. The cloth 
is squeezed before entering ^^ach of the tanks, and also after 
leaving the last chemic tank and before being plaited down. 
Speed t)f cloth, about 05 yards per minute. Tower required, 
5 h.p. 

Si’EciA.L Bleaching Piiocesses. 

Sodlanihi/puchlarite, prepared either by electrolysing a solution 
of common salt (seep. 73), or by decomposing bleaching powder 
with sodium carbonate (see p. 72), or by passing chlorine gas 
into a solution of causiic*soda, may be used in place of bleaching 
B.D. I 
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powder Holiitioii, without luateriully altering the methf)ds of bleach- 
already described. Such solutions penetrate the material more 

ren, dily ; they usually bleach 



at the he/^innino somewhat 
more rapidly, hut the final 
result is identicail \\ith tluit 
obtained by employing hlea, ch- 
in^ powdei-. 

Many attemi)ts have been 
mad(‘, to dis])('nse eith(',r ])a,rtly 
or entirely with tlu^ hoiliiif^ of 
the ^oods h(dor('^ hleachiu^’. 
It ha.s, for instance, been siif^- 
^uisted to scoiii' the ;^oods with 
soda with the addition of 
Lurl\(!y-red oil, Monopole 
soap, and otlier sul)staiices. 
As fa,r as the author is aware, 
the ])rocesses ha,V(‘. not found 
any extensive a])plica.tion. 

In ord(a’ to mak(i the aetion 
of the soda lye used in boiling 
more poweid'ul, it lais been 
su^’p^eshul to add various 
inj^redients to the lye. 

Tides A Ifer/dg impixi^mite 
the o()ods with a solution of 
a, bout 10 lbs. of sul])hu]ic, or 
K) lbs. of hydrochloiic acid per 
100 [gallons of water, with the 
addition of h lb. (if hydrofluoric 
acid. This is followed by a 
passaj^e through steam, in 
order to convert the starch 
and to renujve compounds of 
silica, iron, and alumina. 

11. Xoechlin recommends the 
addition of reducing agents, 
such a,s sodium sulphite and 
bisulphite-. 
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(t. piiienied a process wliicli consists in iniprc'^naiino 

tln^ cloth witli Tiirkey-red oil, dryin*^, hoilin" with caustic soda 
under pi’essiv'c, souring, \v}^shin^^ soapin^^ rinsin^^ and dryin*^^ 

(J. GeisenlieiiiKn- employs sodiinn silica, to in conjunction with 
caustic soda lye in hoilin^. 

(1. Sa.qcit sii^^^ests a ))oilin^ hhpuu- composed of lime, ddn-key- 
red oil and sodium hisuljdiite. 

A. Endlei' ])a,t(mt(jd a nuddiod in which tli(', cloth is im[)re^-nated 
with a, solution of soda, ash, common salt, and sodium hisuljdiite, 
and afterwards steamed in a continuous steaming a])piiratus. 

d’he addition of henzcaie and toluene to the kdlin^^ lye was 
suj^^estetl hy A. Alahieu. 

])r. hriedrich Ca,rl Tlieis, in l)u- JlrcilbleicJit' hamiiiroUcner 
(irir<‘})(', p. 1()7, i^ivi^s a table from which the J’esults obtained 
by th(ise dilleriait methods may he seen. 

The object ot other processiw consists in accelerating the action 
of the hlea,ching agent used. 

G. Lunge \\a,s tlie Jirst to suggest the use of acetic acid or 
formic acid tor the |)urj)ose of liberating hypochlorous acid from 
bleaching po\Mler. 

Iladlield and Huinner patented a jirocess in which the pieces 
are impregnated with a s(dution of bleaching jiowder, about 
r‘ Tw., squeezed and then jiassed through a chamher containing 
{icetic acid vapour; whilst in tla; Mather-Tlioinpsoii bleaching 
process the pieces, after imjiregnation with the bleaching 
powder solution, are jiassed through a chamber containing 
carbonic acid gas. 

Hora,ce Koechlin suggested steaming of the goods a,fter they 
have been pas.sed through sodium hyjiochlorite and impregnated 
wdth causti ^ Svida lye. The imiterial is then once mom passed 
through the bleaching agent, washed, soured, and washed. He 
also recommends impregnation of the pieces with calcium bisul- 
idiite, followed by steaming under pressure. 

BlcaclaHf/ irlth VotassUun PninaiKjaiiaic. 

Scurati Afanzoni^ suggests the following method for bleaching 
with potassium permanganate. The yarn is boiled under pressure 
with caustic soda, well washed, and then steeped for 5 houi’s in cold 

^ Joiirn. t}U(. Di/crs and Cidourida, 1889, p. 98. 

1 2 
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sulpliiiric acid, 7^° Tw., to wliich a concentrated solution of the 
permanganate is added in two or three different portions. The 
cotton is finally thoroughly washed. He states tlpit J lb. of 
permanganate is required to ])leach 100 lbs. of cotton yarn. 
Better results are obtained if, in place of stee])ing, the goods are 
kept moving all the time. 

Another metliod consists in steeping the cotton in a slightly 
acidulated solution of potassium permanganate. The cotton is 
then taken out and passed through a bath containing bisulphite 
of soda or sulphurous acid. 

BleacliiiKj with Peroxide of Hydrogen, 

f^Kcelleiit whites may be obtained by bleaching with peroxide 
of hydrogen in i)lace of bleaching powder. The cost is, however, 
practically prohibitive. 

Horace Koechlin pro})osed the following method : The cloth is 
soured with suljhiuric acid at S'-* Tw., allowed to lie overnight, 
washed, and then boiled tor G hours in 

100 gallons water, 

10 lbs. caustic soda, 

80 lbs. soap, 

8 lbs. calcined magnesia, 

5 gallons peroxide of hydrogen (12 volumes strength). 

The goods are now washed, soured with sulphuric acid, washed, 
and dried. 

Konigswarter and Ebell recommend the following method for 
bleaching with hydrogen peroxide : — The goods are boiled in a 
high-pressure kier with caustic soda, washed, squeezed, and 
steeped for 8 to 12 hours at 60^^ to 80^' E., in a bath containing 

100 gallons peroxide of hydrogen, 

2 gallons ammonia, 

50 to 100 gallons water. 

The goods are finally squeezed and dried in a place in which 
they are exposed to air and light, as much as possible. 

Another method consists in bleaching the goods, after boiling, 
first with a weak solution of sodium hypochlorite, and finally 
with peroxide of hydrogen. 
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BJmchwff iHfh Sodium Peroxide. 

The UHC of sodiniii peroxide in place of hydro^^en peroxide luis 
been recoinniended by Koni^swarter and E])ell. 

In preparfn*^ the bleacdiing liquor the folbmin" points nnist be 
observed : The tins containing the sodium peroxide should only 
be opened when I’equired ; the contents must not be exposed to 
the air. It should be added slowly, and in small (juantities at a 
time, to cold water with continuous stirring. If the water 
becomes hot, cooling will be necessary. The vessels used in 
bleaching should be made either of wood, enamelled iron, or lead. 
It ’s best to use soft water. The bleaching liquor should react 
slightly alkaline. 

The following method gives the best results - 

80 lbs. of magnesium sulphate are dissolved in 
95 gallons of w^ater. 'J\i this add 
10 lbs. of sodium peroxide, and iinally 
Vl\ lbs. sulphuric acid, 168‘' Tw. 

The bleaching is best conducted al 100° to 115 ' F., for 1 to 10 
hours. The goods are finally soured with sulphuric jicid, washed, 
and dried. 

In order to reduce the loss of available oxygen as far as 
possible, the sodium peroxide should be added to the acidulated 
water, and finally the other additions should be made. 

Bleaehiuf/ with Sodium Perborate. 

A very powerful bleaching agent wdiich has been introduced 
within the last few years is sodium perborate. 

The following method is used in some ])laces with success : 
The goods are first bailed with caustic soda in a high j^ressure 
kier, and afterwairds in an qien kiei-, which has been well lime- 
washed, with about 1 per cent, of sodium perborate. 

Jileaehiufi 'with Ozone. 

t 

Ozone has been tried as a bleacliing agent for cotton. Satis- 
factory results have been obtained by exposing th(i material first 
to the action of ozone, and by treating it afterwards with a 
solution of hypochlorite. The method has, however, been found 
too expensive. 
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WaHHING of (Vfl’TON PTEChlOOOOR. 

Cotton pipce^oofls may either Ik' ^Y}lslled in the form of n, rope 
in Hope or Siraud IfV/sZo)/// MocJtinea, or in tlie full ^^i(lth in 
Open-iridih IJ'asJiiiui Maehinea. f 

One of th(' ohhist and sinpjlest washin^^ lujudiines in whicdi the 
cloth is thorou<^hly cleansed, a,iHra.t tla; same time gently tnnited 



and rubbed, is the Wash Wheel. , It consists of a wooden cylinder 
usually hound wdth iron hoo])s, tlui inside of^ which is divided by 
means of wooden partitions into four compartments, each of 
wdiich is provided with a manhole through which the cloth is 
placed into the machine. Water is introduced into the compart- 
ments through the hollow axle, and small holes are provided in 
the outer wall of tlu*. drum through wPich the dirty water Hows 
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juviiy. wIk'.oI rev()lv(‘s slowly, and ilio cdoili heinp; thrown 
ahoni in the, coiiip<iriinonis, is ruhhod and iliorou^dily cdoansod. 
Tlai Wash Whecil is ])arti(;nlai-ly suited for w;is]iin<jj delicate fabrics 
and for clotl^s with coloured lunidin^s (Turkish towels, etc.). 

A Machine in which the- cloth is haiinnercMl hy means 

of wooden fullers is built by TTaiihold, and illustratedhn Fipj. 84. 
Tt consists of tlu^ framework u, which is held togcHier by means 
of the iron stays upon which rests the slowly revolving 



trough (\ and the driving gear d. The upper stays c are made of 
wood, and contain the guide holes for the fallersy’. The trough 
is covered with the lid //, which ju'events the licpior from splash- 
ing about. When charging the machine witli cloth, the fallers / 
ure lifted hy meairs of lever h, and held in ])osition hy catches i. 
The machine is driven hy means of pulley h and the cogged 
wheels I. The different wipers for lifting the fallers/, hy means 
of the small rollers u, are placed on the wiper-beam m. The 
wipers ar(‘- arrangiul so as to allow the fallers to come down on 



120 


BLEACHING AND DYEING 


to ilie cloth alt(^r]iatoly, and further in such a manner that the 
tinui wliicli ela,])S 0 R l)etwoen the falling down of the fallers 
nearer tlic centi-e of the machine is longer than that for the 
fallers liirtlier away Irom the centre, d’he inachyie may also 
he used for washing and hhieing yarn, similar to tlie Wank 
Storls, which latter may also he employed for washing cotton 
piecegoods. 

A modern typo of llopr-] Winking Machine is illustrated in 



Ek;. ;j(;. Rope WaKhing Machine (Roctional elevationh 


Figs. 85 and 86 (Messrs. Mather & Platt). The shallow hori- 
zontal trough is divided into three compartments hy two 
transverse partitions with openings at the bottom. Two 
strands of cloth pass through the machine at a time, one 
entering at each end and lioth being delivered at the centre. 
In order to guide the cloth spirally through the machine, 
pegs A, made either of hard wood or of porcelain, are provided. 
The strands are repeatedly squeezed by means of a pair of 
heavy wood bowls, made of beech or elm, 18 inches to 24 inches 
diameter and 8 feet 3 inches wide on the face.' A very thorough 
washing with a minimum amount of water is effected in this 

i 
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typ6 of iiiachino, it boing worked on the coiiiitev-current 
principle. A large quantity of water is delivered through a 
4-inch supply pipe C, against the outgoing cloth. The water 
passes then ^oin the middle compartment of the trouoh under 
the partitions into the two outer comi)artments, and it finally 
overflows at I) and E, at each end of the trough, where the dirty 
cloth enters the machine. It should also bo mentioned that 
the pot-eyes B, through which the cloth enters the machine, 
can be rotated in order to put more or less tension on the cloth. 



The cloth passes through the machine at a speed of 200 yards 
per minute, thus 400 yards of cloth arc washed per minute. 
8 b.h.p. are required to driv^ the machine. 

Cloth which has been dyed with Alizarine dyestuffs, and 
which, therefore, requires a very thorough washing, is best 
treated in a Square ^Beater Wafikimj Machimi (Mather A Platt) 
(Fig. 37). The wood bowl is 20 inches diameter and 10 feet wide 
on the face. The machine is provided with n square wood 
beater, which effectively beats the cloth and opens it out as it 
passes along the surface of the water. (lenerally one strand 
of cloth is washed in the machine at a time, it entering at one 
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end of the iroii^di wliilst it <eavoH at tlie otlier end, wliere it 
passes tliroii^di a s(|ueezin^ nip Ixdoro being (bdiverod over the 
piling wince. The water is supplied through a 4-incli water inlet 



valve, and tlie^ cloth passes 
through the machine at a 
speed of 110 yards per minute. 
Bower required to drive the 
machine, 8 h.h.p. 

The Open Honper. — The 
ordinary types of washing 
machines are, in some in- 
stances, not sufficient for 
washing certain shades or for 
cleansing the fabrics after 
mordanting. In these cases 
the optm soaper typ(^ of wash- 
ing machine, in which the 
soap solution or the water is 
i powerfully thrown against and 
§ through the fabric, by means 
of hcnierx, may be employed 
^ with advantage. The open 
1 soaper may also be used for 
^ chroming, wasliing, and soap- 
i ing Aniline blacks and for 
developing and soa[)ing Bara- 
red, etc. Big. illustrates 
one of these machines built 
by Messrs. Sir James Farmer 
& 8ons, Ltd. It consists of six 
tanks, of which the first one 
Fxiay be employed for fixing 
tannic mordants with tartar 
emetic, whilst the second tank 
usually contains cold water, 
the third, fourth, and fifth 
tanks soap solution or hot 
water, and the sixth tank cold 
water. A levered squeezer, 
with a balanced opener, which 
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openR out tbo cloth and keeps it*in the centre of the machine, 
is provided hetw(^eii the lirst and second tank, whilst draw 
rollers are fixed between the cold water, the soap, and the 
liot water tan^^s. After leaving the last hot water tank the cloth 
passes through another s(juee/er, provided with balanced openi'r, 
into the last cold water tank, and from here ultimately through 
a compound levered scpieezer with scrim]) rails. The necessary 
steam ])ipes, as well as the overflow pipes, are shown in the 
drawing. 

The water in the cold water tanks is kept on two levels with a 
four-gutter beater on each level. 

The manner of threading the 
cloth through the machine is 
such as to subject the cloth to the 
action of the beaters on both 
sides. Each compartment of the 
soaper is fitted with a plug-tap 
regulated so that part of the 
liquor can be drained from the 
bottom of the tank, whilst the 
other part overllows over parti- 
tion plates and finally through a 
gutter overJlow. This arrange- 
ment mak'es it impossible for any 
floating matter to accumulate. 

In the soap tanks two sets of 
8-inch beaters are inserted be- 
tween the folds of the cloth. The ]<"](;. ;U). I'^a-mor’s Patent I’eater. 
object of this is to secure as great 

a length of cloth in the liquor as possible. The tank is divided 
by means of a parution plate into two compartments, and 
when two or more tanks are* coupled together the liquor passes 
from one tank into the next, and so on. Whilst the beaters 
are driven direct, change-speed gea,r is used for the (doth in 
order to enable both light and heavy fabrics to be treated 
in the same machine. Owing to the action of the beaters 
the weft is ke])t straight, no creases nrv. formed in the cloth, 
and Ihe elasticity of the movable gutters prevents rubbing of 
the surface of the fabric. 

The cloth may be yassed through the machine at a s])eed 
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varying from 25 to GO yarcls por minute. Power required, 
12 h.p. 

The Patent Jh^ater, as used in the cold water tanks, is shown 
in Fi^. 89. It consists of four copper gutters sohlered on stiff 
steel rodf^ the ends of which are carried loose on spider wheels 
keyed on the beater shaft. The beater revolves at a great si)eed 
in order to cause the gutters to fly out by centrifugal force. 
When at the lowest point they partly dip into the water, they 
become filled, and when coming into contact with the cloth dis- 
charge the liquor with considerable force against it, and in the 
case of a thin fabric, actually through it. A perfectly uniform 



Flu. 40. — S(] ueezer. 

elastic beating and flushing action is thus produced on the whole 
width of the cloth. The beaters in the hot water and soap 
tanks are of similar construction. They are, however, usually 
smaller in diameter, and provided with three, in place of four 
gutters. • 

The bleaching operation having been completed, the cloth 
passes now in the rope form yirough the Squeezer, illustrated 
in Fig. 40 (Mather A Platt). The machine is fitted with two 
bowls about 20 inches diameter by 18 inches wide, one of which is 
made of compressed cotton, the other of brass or cocoanut 
fibre. Two strands of cloth pass through^ the squeezing nip 
at a time, and pressure is applied to the bowls by means of 
compound levers and weights. A troygh with guide rollers 
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is provided in front of the scpieezer, through which the cloth 
passes. This trough may contain water or weak alkali 

(ammonia) in order to neutralise any traces of acid which may 

I 
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have been left in the cloLh, or it may he charged with a “ ])lueiiig 
a.gent ” if the white has to he “ hhied.” Each strand passes 
througli the machine at a speed of about 200 yards ])er minute. 
Power re(pured, (5 li.p. 

The (‘loth after leaving the sipieezer, being still in the rope 
form, has to he opened to its full width hefoi'o it can he dyed 
or (h-i(ul. Eornuniy the op(!niiig out w.is entirely ])erformed 
by hand. As pointed out und(W “ Bleaching,” this is still 
practis(‘d with certain kinds of fabrics. 

With the exce])tion of these, the work is, howev(a‘, now uni- 
versally performed by a machine knowai as SnilrJicr, shown in 
Eig. 41 and Eig. 42 (Mather A Platt). J>efore enteiing the 
scutcher, the strand of cloth is run horizontally for a distance of 
about 30 to 40 feet, iiie cloth now meets the heater, a frame fitted 
with tuhulav brass bars which strikes against the (sloth, rev(-)lving 
iji the direction o])[)osit(i to that in which the, cloth travels. 
By inea,ns of this heating action the twist is taPeii out of the 
clotli. It now pa.sses between rollers revolving in the direction 
opposite to that of the cloth, whicli are covei'ed with raised 
coj)per s])irals. The thresads of these spirals run right and left 
Jiand from the centre, and ])y means of these the cloth is still 
further o])ened out. The cloth is finally delivered over a 
draw roller directly to the drying cylinders or to the ]Vatcr 
Mangle. 

A further portion of the water contained in the cloth may 
he removed by ])assing it through a U'ater Mangle, in which 
the ('loth is evenly s(pieezed. The water-mangling also 
inllueiKses the finishing operations to a very considerable 
extent. Mangles consisting of from three to six howls are 
usually em])loyed. Eigs. 43 and 43a illustrate a Sie-I)()irl Mangle 
of ^lessrs. Sir James Earmer & Li this mangle howls 

of brass and cotton are arranged alternately, and pressure is 
put on the bowls by means of compound levers. The machine 
is driven by means of a tw’o-speed gear, the fast s])eed being 
obtained by putting in gear the friction (Jlutch wliicli drives 
direct the sliaft on which is keyed a spur pillion, wdiich gears 
with the spur wheel on the end of the brass driving howl. Eor 
the slow-speed the friction clutch is disengfiged and the claw^- 
clutch put in gear. Connecting wlieels are provided between the 
driving howl and the brass howl next ‘to the top, in order to 




Figs. 43, 43a. — Six-Bowl Water Mangle. 
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olimiiuiio uny sli))))ii)g. The, elotli enters under and over the 
two break-rollers, and it then passes into the water box. This 
may contain the necessary “ blueing solution,” if the cloth is 
finished after Inangling. 

k roni here tlie cloth travels to tlie live-bar expaitder and 
then into the ni]), a,nd finally to the plaiting arrangement. In 
this type of maiigh*. the cloth may also he threaded in such 
a manner as to allow “ c//u.s7‘/n/,” /.c., ])assing ji number of layers 
of cloth through the nips a,t the same time. The cloth, in place 
of passing through the ])lait(ag is taken from the top nip round 
a sp(',cial <lrying cylinder, through the separating bars down to 
an adjustable rolhu’, and then over the scrimp-rail into the nip. 
d’his operation is rep(>a,ted until tin; necessary nunihor of laps 
ha-ve been obtained. The cloth is Ihially hatched against the 
second cotton hovl, Tlui two top hra,ss howls may he luiated l)y 
steam. The cloth passi^s through the waiter mangh' at a S2)eed 
of about 80 yards per minute, a,nd the power required to drive 
the machiiK', is 20 li.p. 

Duyino on Cotton TiEcj-aJoons. 

Alter water-mangling the cloth is ready for dyeing, finishing, 
or drying. 

The number of cylinders employed for drying the cloth varies. 
Freapiently as many as thirty cylinders are used. Tlu^ cloth 
is passed through tlui Machine in such a manner that its 

two sides conui alternately into contact with the surfaces of the 
(iylinders. T1 le cylii iders may he arranged either in vertical stacks, 
or they may he placed horizontally. The former arrangement 
requires less floor-space, hut the latter is more convenient to 
w’ork, because the cloth can* he under observation practically 
during the whole of the time. Eig. 44 illustrates a Vertical 
Drijuaj Machine, with sixteen cylinders, arranged in two 
stacks of eight cylinders each, built by Sir James Farmer & 
Sons. • 

The frames are made hollow^ with the necessary arrangements 
for carrying the diying cylinder stands, l)rackets, etc. The 
drying cyhndei-s ar(? usually made of copper, hut if the initial 
cost is a serious consideration they may he made of tinned iron. 
Tlie cylinders are provided with air valves in order to prevent 
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the possibility of collapse and with internal buckets, by means 
of which the condensed water can he completely removed. 
In the early ty])eH of machines the bodies of the cylinders 
had joints across the face. The earliest metho'd of jointing 
consistedJn dovetailing the sheet of copper together and brazing 
with brass spelter. The spelter used is harder and more brittle 
than the copper sheet, and consequently whilst tlie brazed seam 
is being iiled the corners are apt to be broken. Thus a leak- 
age may be caused, which although only slight and hardly 



noticeable, may result in considerable damage l)eing done to 
the cloth. 

The same disadvantages aj)ply to the riveted seam, and in 
additioii it has another serious drawback in that the seam is 
thicker than the remainder of the body of the cylinder. The 
cloth is, therefore, unevenly dried^ and this may give trouble 
wdien drying dyed goods. These difficulties are overcome by 
making the drying cylinders out of seamless copper shells. 
Such cylinders can be worked* at higher pressures with very 
little risk. • 

The steam is admitted into the vertical hollow framing of the 
machiiie, and it then passes through the drying cylinder stands 
into the cylinders. The condensed water iy> delivered into the 
hollow framing on the opposite side, which is connected to a 
steam trap. 
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The cylinders are driven by of fast and loose pulleys, 

the drive passing along the driving shaft to the spur pinion 
at its end. This drives a larger spur wheel which in its turn 
engages witli* the spur wheel on the first cylinder of each 
stack, from which the other cylinders are driven. The usual 
working pressure of drying cylinders is from 10 t6 15 lbs. 
per s(piare inch. With this pressure a drying cylinder of 
22 inches in diameter is capable of drying about S yards of 
cloth per minute. The machine shown in Fig. 44 is capable of 
drying about 48 yards of cloth per minute, and it requires 
6 h.p. to drive it. 

A Jforiznntal Drying Machine, with twenty-one cylinders, is 
shown in Fig. 45. The construction of the machine is practically 
the same as that of the vertical type. Tlio machine is driven 





Fid. 40. — J)ryiiig () 3 ’lin(ler Stand with (iriiy’.s J’atent Sjudiig J^ioking 


in two places. On the end of the driving shaft is a S})ur pinion, 
which drives the front half of the machine, a longitudinal shaft 
receiving its motion by means of bevel wheels from the driving 
shaft and transmitting the power through another pair of bevel 
wheels to a sliort driving shaft, which carries a spur jhnion. 
This pinion gears with one of the spur wheels on the drying 
cylinders, and so drives the back half of the machine. On the 
machine shown tlie cloth can be dried at a speed of 63 yards per 
minute. Power required, 7 h.p. 

It will perhaps be of interest to explain the principle of the 
dryuKj cylinder ntand or doll head, illustrated in Fig. 46, in which 
Gray’s Patent Spring Packing is employed, which constitutes a 
considerable improvement over the older methods of packing. 

The steam enters into the steam chamber from below, 
immediately at the end of the drying cylinder nozzle, from 
B.i>. ' K 
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where it passes along the central hole in the nozzle into the 
cylinder. Loss of steam is prevented by means of the spring 
keeping tlie cage always up to tlje ])acking. 

A inodern drying machine, the Cdl Dryer, is illustrated in 
Eig. 47 (Messrs. SaTiiiiel Walker k Sons, Ltd.). 

In place of the drying cylinders stationary ateam chests {eells) 
are employed in this machine, over which the cloth passes at 
a rapid rate. Steam of up to 40 lbs. pressure per s(piare inch 
may be introduced into the “cells.” The cloth may be run 
through the dryer at a speed of 200 yards per minute. The 
machine seems to give satisfactory results, particularly when 
em})loyed for the drying of bleached goods. 

Drying of the fabrics by means of cylinders, as described, 
does not always give the desired result, because the fibres 
lose their elasticity, the cloth always shrinks more or 
less in width, the threads become flattened, and the charac- 
teristic structure of the fabric often suffers. In order to 
overcome these difficulties the cloth is dried in a stretched 
condition by means of hot air. Eor this purpose Sleiiteriity 
Machines of considerable length are employed. 

A lliyh’Speed Starchiny and Stenteiiny Ranyc nith Jiyylny 
Mot inn for Kladie Finishes is shown in Eig. 48 (Mather & Platt, 
Ltd.). The range comprises a mangle, the trough of which 
contains the staich or other filling or softening material. After 
impregnation the excess of material is squeezed out by means of 
two bowls of 8 inches to 1) inches diameter, one of which is made 
of brass, the other of rubber or of sycamore (20 inches diameter). 
Erom the mangle the cloth i)asses ofi to a six- or eight-cylinder 
drying machine, on which it is partially dried before passing 
on to the stentering machine. Between the drying cylinders 
and the stentering machine is a compensating apparatus A, by 
means of which an oven tension is kept on the cloth. In 
machines in which the mangle and the drying cylinders are 
driven from separate electric motors, or by a separate steam 
engine, the sliding roller actuates the steapi-supply valve of 
the engine or the speed-regulating switch of the motor. The 
cloth passes now to the point B, at wdiich it enters the stenter, 
the clips of which automatically grip the clotl^ at the selvedges, 
gradually stretching it out to the width required. The stenter 
is usually about 1)0 feet long between the^ centres of the chain 
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wheels. During the passage of the cloth over the stenter air 
is blown against it by means of a powerful blowing fan through 
adjustable mouthpieces placed both above and below the cloth. 
The air is heated by means of a high-pressure multitubular 
heater with square feet of heating surface. The stenter 

is housed in a wooden enclosure, and the fan draws the air 
partly from outside at C and partly from the delivery end of 
the enclosure at D. Thus by re-using the hot air, which 
contains only a small amount of moistuie, considerable economy 
in working the range is obtained. The moist air is expelled 
at the entering end at E, and in order to prevent it from 
mixing with the dry air at the delivery end of the stenter, a 




]<h(is. 40, 49 a. Mnther-l’intt Stenter Clip. 

partition is i)laced across the chamber near the middle of the 
stenter. 

The stenter is also provided with an arrangement for 
straightening the weft thr^ds, and further, with jlguiinj motion 
for the production of “ elastic ” or “ batist ” finishes. 

The cloth is ultimately automatically released from the stenter 
clips, and it may finahy be conducted over a drying cylinder 
in order to complete the drying of the selvedges. It is then 
‘either plaited down or batched. The plan shows the fan and 
the heater in a pit directly underneath the stenter, but, if more 
convenient, they be placed either on one side or at the end 
of the machine. The fan delivers from 20,000 to 25,000 cubic 
feet of air per minute, and it requires a power of 20 h.p. The 
heater is 5 feet in dijimeter by 12 feet long, and works at pressures 
up to 60 lbs. per square inch. Sateens of average weight may 
be dried at a speed o^ about 100 yards per minute, but when 

E 2 
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jigginc), at 40 to 60 yards per minute. Power required to drive ; 
the range, 18 h.p. ; the jigging motion, 4 h.p. 

Figs. 49 and 49a illustrate the Mather-Platt Stenter Clip, which 
is of interest on account of its simplicity of construction and 
accuracy of work. In Fig. 49 the clip is shown in the position 
when the cloth enters. The pulley B resting on the cloth, 
the hinged tongue A cannot yet grip it. As the chains 
gradually diverge the cloth is drawn more and more out of 
the clip until the selvedges pass from underneath the 
pulley B, which now falls into a slot in the clip plate, l^he 
clip then falls on to the cloth and holds it securely, as shown 
in Fig. 49a. The clips are released at the delivery end of the 
stenter by a simple cam. 

Fig. 50 shows the plan of a Small Bleach Works for cotton 
piecegoods, prepared by Messrs. Sir .lames Farmer & Sons. 

The Bleaching of Linen. 

Compared with cotton, the flax fibre contains a much larger 
amount of impurities, consisting chiefly of pectic substances, 
soluble in caustic soda. Linen is also more readily attacked by 
boiling and bleaching agents, and the bleaching process has, 
therefore, to be considerably prolonged. 

The earliest method of bleaching is the (jrassimf, i,e., exposing 
the material in the fields to the action of air, light and moisture. 

Bleaching without bleaching powder, by means of grassing alone, 
is now, however, rarely practised, though the material is usually 
exposed in the fields for short periods during the bleaching 
process. 

The old method of bleaching consists of about twenty-five dif- 
ferent operations. The material is first treated four times with 
soda lye and exposed in the fields after each treatment. Water 
is usually sprayed on the linen, from time to time, during grass- 
ing. In some places, however, H is not watered but allowed to 
become dry. 

The first of the four treatments is carried out with a very weak lye 
and at a low temperature. A stronger lye is used and the tempera- 
ture is gradually raised for each subsequept treatment. The 
fourth hawking with lye is followed by souring with sulphuric 
acid for 12 hours, and washing. The gopds are now bowked for 
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the fifth time with hoilin" soda^lycfor about 8 hours. After this 
follow f^rassing, bowkin^^, grassing, souring, washing, bowking, 
grassing, souring, washing. The goods are now bowked for the 
eighth time and finally washed. 0 

The so-called hroicn Holland is usually o])tained ])y treating 
the linen })ieces with a warm solution of stannous or titanous 
chloride with the addition of sulphuric acid. As stated below, the 
greatest care must ])e exercised in finally washing the linen 
absolutely free from acid. 

JUeachlnif of Linen Yarn. 

A ‘‘ full bleach ” is not always required in the case of linen yarns. 
It is in some cases sufficient to boil the yarn in caustic soda lye, 
to wash and to sour with suljdiuric acid. It should he pointed 
out that the washing after the souring of linen should he very 
thorough. The linen fibre seems to retain tlie acid much more 
strongly than the cotton fibre. In many cases it has been 
found by far the safest method to pass the linen after washing 
with water through hot water containing a small quantity of 
ammonia. 

The different grades of bleaching linen yarn are : Half white 
or cream, three-quarters white, nndfull white. 

Linen yarns lose from 10 to 20 per cent, in weight during 
bleaching. 

A good white may be obtained according to the following 
method : — 

1. Boiling.- Boil with 10 per cent, of soda ash for 6 to 8 hours, 
or better with soda containing 20 per cent, of caustic soda. Bun 
off the lye, and wash, first with hot and then with cold water. 

2. Chemieking.— Ileel the yarn for about 1 hour in Ideaching 
powder solution at Tw. The operation of reeling is applied to 
linen yarn only. The machine enffisists of a shallow stone 
trough. The hanks are placed on square wooden rods, which are 
then placed upon the framework above the reeling trough. 
Each of the wooden reels is provided with a, toothed wheel by 
means of which the reels are slowly turned. Provision is made 
for reversing the reels. A small portion of the hank only is 
immersed in the bleaching solution whilst the remainder is exposed 
to the air. The bleacliing is considerably accelerated by the 
action of the carbonic acid in lil)erating hypochlorous acid. 
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3. Wa^huifj.- Tht^. yarn is now washed, usually by hand, or, 
in lar^jje works, in washing machines. 

4. SouriiH). -The yarn is stee[)ed for about 1 hour in sul- 
])huric M,(;id, J " Tw. 

5. Was]u)i(f. 

6. l)o}U)t(f (S<‘aldln<f).- Boil for 2 to 3 hours with 2 to 4 
per emit, of soda ash. 

7. 

8. IteduKf in bleaching- powder solution (as in 2). 

1 ). Witdiniff. 

10. Souriiuj wiih sulphuric acid •]'’ to 1'’ Tw. The yiirn should 
now ho a half win (<‘. It is finally thoroughly washed and dried. 

If ri Ihn'cnfiiartcrs wlnh- is roipiired the yarn is not dried after 
washing, hut hoihMl again jis in G. It is then grassed for about 
a week, and after this steeped in a bleaching powdiu* solution (the 
of about ’ Tw , alter which it is again washed, soured and 
washed. 

Tor the juii'pose of obtaining a /fill white these ojierations are 
re[)ea.ted once or twice. The bleaching powder solutions used for 
the second and third d/p are usually much weaker than those used 
in the first dip, a,nd correspondingly less soda ash is employed in 
scald inif. The time of i/rassiap lietween the 0 [)erations depends 
very much u[)on the weather. 

Linen yarn used in the manufacture of fine fabrics should 
always he boiled with soda before w'eaving. 

Jllcachhii/ of Linen Piecegoods. 

The following method, practiced in the North of Ireland, for 
bleaching linen pieces is given in .1 Mannal of Dgeing, ji. 129. 

The pieces are first thread-marked with Turkey-red thread, 
sewn together end to iiid, run through lime-water so as to take 
up 5 to 12 j)er cent. Ca(i, and are then boiled for 8 to 12 
hours in low -pressure kiers. After liming they are washed in 
a rope-washing machine. The pieces are now separated and made 
up into bundles, and remain so through all the subsequent pro- 
cesses ; very light })ieces are bleached throughout in the rope 
form. The goods are now washed in ivash-milU, similar in con- 
struction to the u'ash -stocks used for cotton yarn, allowed to 
drain, and soureef in hydrochloric acid at 14° to 2° Tw. overnight, 
after which they are taken out, allowed to drain and again mill- 
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washed. Next follow the lye-lioils, which are also effected in 
low-pressure kiers ; according to the quality of the cloth, two to 
six boils are given for 6 to 10 hours each, using a mixture of 
1 part caustic soda and 3 parts soda ash at strengths varying 
from ()° to 4” Tw. In winter the lyes are taken slightly stronger 
than in summer. At certain stages between the boils the goods 
are (jrasacd for two days, and in some cases rubbed. 

With very closely-woven cloth they are frequently soured in 
sulpliuric acid before the last boil. As a general rule light goods 
require two to three boils, medium goods three boils, and heavier 
and closely woven goods four to six boils, according to the time 
of the year. 

After the lye-boils the goods are alternately treated with 
hypochlorite of soda and weak soda-boils for three to five times, 
until sufficiently light in colour. Each of these series constitutes 
a turn or round. 

During these latter stages the cloth also undergoes the process 
of (jrassiiui between each twni, and in some cases rubbing before 
the last soda-boil. 

The cloth is then steeped in large vats or kieves (dipping or 
chemicklng) in very weak hypochlorite of soda, varying from 

per cent, chlorine for first dip to per cent, chlorine for last 
dip. After each dip the goods are soured in sulphuric acid 
varying from 2^ to Tw., and they are ultimately drawn by hand, 
allowed to drain, and mill- washed. 

The lye-boils after the first dip are known as scalds ; they are 
carried out in the same kiers as the lye-boils, but only for 3 
to 4 hours, the strength of the lye being progressively weaker 
(from 3° to Tw., for last scald). From time to time the 
goods are tum-hanked- t.c., each piece is re-hanked into a fresh 
bundle, so as to ensure every part of the web being treated equally. 

The rubbing has for its object the rdtooval of small black specks, 
called sprits, and is carried out by means of a special machine 
consisting of two or three pairs of heavy corrugated rubbing 
boards of which the lower ones are rigid whijst the upper ones 
receive a to-and-fro motion lengthwise. The pieces are usually 
first steeped into a strong soap solution and then passed length- 
ways between the rubbing boards. 

A number of other processes have been suggested for bleaching 
of linen but the one described above is stiy chiefly used. 
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A process patented by C. E. Cross and G. A. Parkes ^ practically 
coiisists of steaming the goods in place of the ordinary boiling. 

The goods are impregnated in the open width with a solution, 
at 85^ to 105°»F., containing 1| lbs. soft soap, 14 lbs. silicate of 
soda (specific gravity 1*4), lbs. caustic soda, 1| Ibs^. mineral 
oil of high boiling point, 10 gallons of water. 

The goods are batched in a chamber containing steam at 
atmospheric pressure. The batch is then steamed with dry steam 
for 1 to 4 hours at a pressure of 4 lbs., and finally boiled under 
pressure with soda or sodium silicate and washed. The material 
is now ready for the first dip. 

Jardin patented the application of nitric acid, E. Tabari the 
use of nitrous acid in the nascent state, C. A. Martin the addition 
of oil of turpentine to the soda lye, and ])e Keukelaere, sodium 
sulphide for treating the linen fibres. Siemens and Halske and 
0. Keferstein suggested the application of ozonised air in place 
of the grassing of linen. Potassium permanganate and hydrogen, 
or sodium peroxide, may also be used as bleaching agents. 

The Bleaching of Hemp. 

Hemp is rarely bleached. The methods given for bleaching of 
linen may be applied to hemp. A special method given in 
Das Fdrbeii und Bleichen der Textilfasern^ by Dr. J. Herzfeld, 
consists in steeping hemp threads in a solution of 10 lbs. of 
sodium silicate (72'^ Tw.), in 50 gallons of water for \ hour. 
The hemp is then boiled in water, rinsed, steeped for 24 hours 
in a solution of 10 lbs. of bleaching powder in 150 gallons of 
water, hydroextracted, soured in hydrochloric acid (O’l per cent, 
solution), washed, and finally treated in a J per cent, to 1 per 
cent, solution of sodium thiosulphate. For a full bleach the 
operations should be repeated and if necessary a grassing given 
between. 

The Bleaching of Jute. 

Jute cannot be bleached to a perfect white ; the half-bleached 
fibre is of a yellowish, whilst a fully-bleached material is of a 
light cream colour. 

The jute fibre is more readily attacked by alkalies and acids 
than other vegetable fibres. 

‘ Journ. Soc. arid ColoiiruUy XVII., p. 38, 1901. 
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From a ])loaching liquor which is too strong, or wliich contain 
free hypoclilorous acid, tlie jute fibre absorbs clilorine, v'.r., i 
becomes chlorhiatrd and as a result weakened. This is especial]; 
the case if the jute has to be steamed afterwards.# 

Sodium hypochlorite may he used with advantage in ])lace o 
bleaching powder. 

The following methods of bleaching jute yarn, as carried out ii 
the Dundee district, are given in A Manual of 

The hanks are sorted into bundles of from (> to 8 ewts. 
suspended on wooden rods, and immersed in a tiink containiir 
water at 80" to 100" F., with the addition of 120 gallons of a bleach 
ing powder solution at 8" Tw. 

The yarn should be entirely immersed in the li([uor am 
moved from time to time. After the hfinks have been immei’sed fo 
about 1 hour, the liquor is run oil, the hanks are allowed to draii 
and they are then washed, and soured for \ to 1 hour in anothe 
tank, with the addition of 1 gallon of sulplnnic acid, 111" Tw. 

The hanks are fimilly well washed in water. 

The result will be a half hlmch ; for a full bleach thi 
materia] is immersed a second time in bleaching powde; 
solution, using 80 gallons, without previous souring. 

Another method consists in making the yarn into bundles o 
about 10 cwts., which are usually treated in three tanks. Thi 
first tank contains bleaching powder, 15 to 20 ])er cent, (cal 
culated on the weight of material), the second 10 Lo 15 pei 
cent., and the third 5 to 10 per cent. ; the yarn is allowed tc 
remain in each taid{ I to of an hour at a temperature of 120" F 
It is then washed and soured for J hour with sulphuric acid al 
1" Tw. ; finally washed and dried. 

A. Busch, Mittheiluncjen des k.k. teelmolofiHchen Gewerhe- 
Muffcums, Wien, 1900, recommends the following method oj 
bleaching jute : — * 

1. Steeping of the jute in lukewarm water overnight. 

2. Washing. 

8. Boiling for^ liour in a solution of sodg, ash, 5 lbs. per IOC 
gallons. Wringing, washing. 

4. Steeping for 10 hours in a solution of bleaching powder, 
at 1° Tw. Wring evenly. 

5. Souring, J hour to 1 hour, steeping in hydrochloric acid 

Tw. Wringing and washing. 
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3. SfcefipinjT: for 1 lioiir in a solution of potassium perman- 
ganate (2J lbs. per 100 gallons of water). Wi’inging and 
washing. 

7. Steeping^ for J hour in a solution of sodium bisulphite 
(8 gallons of bisulphite at 72" Tw., per 100 gallons). Thorough 
washing. 

8. Blueing with Methylene Blue, Methyl Violet, Water Blue, 
Ultramarine, etc. 

In order to obtain a softer feel the jute is finally soaped for ten 
minutes in a warm solution containing 5 lbs. of soap per 100 
gallons of water. The soaping and blueing may be carried out 
in the same bath. 

Cross and BevaiTs method of bleaching jute pieces is carried out 
in the following manner : — 

1. The pieces are treated for 2 hours, at 100" in a solu- 
tion containing 5 lbs. of sodium silicate jier 100 gallons. 

2. They are then treated for 2 to 2J hours with a solution 
of sodium hypochlorite containing 0*7 to 1 per cent, of available 
chlorine. 

3. This is followed by a treatment with hydrochloric acid, 

Tw., to which a small amount of sulphurous acid has been 

added. After this, the goods are well washed and dried. 

Another method, which has been suggested for bleaching jute, 
consists in treating the material first with caustic soda and then 
exposing it to the action of chlorine gas. After the chlorination 
the goods are finally treated with caustic soda lye, and washed. 

The Bleaching of Chinagrass (Bamie). 

The (chinagrass fibre is more readily attacked by bleaching 
agents than the cotton fibrt^ but it is more resistant than the 
linen fibre. 

The material is usually boiled with caustic soda, and bleached 
with sodium hypochlorite, like cotton. 

A ])rocess has been patented by Macivor and Chester (Engl. 
Pat. No. 10,424), in which the material is boiled with a solution 
of borax, to which is added soap, mineral oil and oil of turpen- 
tine, then treated with potassium permanganate and hydrogen 
peroxide, and, finally, with a solution of sodium bisulphite. 
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The Bleaching of Artificial Silk. 

Artiiicial silks, especially those produced from solutions of 
cellulose in ammoniacal cupric oxide, in the manufacture of 
which highly bleached cotton has been used, itsually do not 
require any further bleaching. 

The material being very weak in the wet state, has to be 
handled with the greatest care. Whenever possible it is best to 
steep the silk in the bleaching solution, in order to avoid much 
handling. In bleaching woven goods care must be taken to 
prevent any damage being done by the squeezing rollers. 

Sodium hypochlorite solution should be used in place of 
bleaching powder. 



PART V 


MERCERISING 

Meiicerising or “Lustreing” of cotton consists in impregnating 
the fibres with concentrated caustic soda lye, either with or 
without the application of tension, and in stretching the material 
before and during the removal of the soda by means of washing. 

John Mercer, according to Life and Labours of John 
Mercer, by Parnell, Longmans, Green & Co., noticed, in 1844, 
that cotton fibres wlien immersed in concentrated soda lye 
became transparent, that they swelled, and that a considerable 
shrinkage took place. He also found that the soda could be 
completely removed by washing with water, that the fibres again 
became more or less opaque, and that they possessed an increased 
affinity for a number of dyestuffs. Mercer termed cotton which 
had been treated in this manner “ fulled cotton.” J. Hubner^ 
drew attention to the fact that J. Persoz, in his Traite de 
V Impression, published in 1846, describes a iriethod of dyeing 
manganese bronze, practised in France, in wbich caustic soda lye 
of 85^ Tw. is used, and that this strength was considered necessary 
in order to produce contraction, or shrinkage of the fabric. 

It seems, therefore, that the action of caustic soda lye upon 
cotton, as far as the shrinkage is concerned, was known before 
Mercer made his discovery. A patent for the process was 
applied for and granted to Mercer in 1850. Mercer also applied 
his process to the “ crimping ” of cotton fabrics. 

Gladstone, in 1850, stated that a definite compound was formed 
between cellulose and caustic soda, i.c., {C(,Uiq 0^2 NaOll (soda 
cellulose), which readily decomposed with water. W. Vieweg ^ and 
Lindemann came ty similar conclusions, whilst J. Hiibner and F. 
Teltscher ^ have shown that the existence of a definite compound 
is doubtful, and that the amount of soda held by the cellulose, 

^ Journ. Hoc. Jhjtrs and Colourists, XXVII., p. 126, 1911. 

Ber. d. Deatsch. Chem. (hs., 40 , 3876, 1907, and 41 , 3269, 1908. 

® Journ. Sw. Chem. Ind.. XXVIII., pp. 641 644, 1909. 



142 


BLEACHING AND DYEING 


which caiiDot be removed hy extraction with absolute alcohol, is 
much smaller than that found l)y Gladstone and the other 
investigators. They also found that the amount of soda absorbed 
by cotton from soda lyes of different strengths cot'responds with 
the shrinkage and the colour absorption. 0. Miller ^ considers 
the process one of absorption. 

Mercer had already observed, and other investigators have 
also shown, that mercerised cellulose in the air-dry condition 
contains more water than ordinary cellulose. 

According to B. H. Higgins,^ the amount of moisture in 
mercerised cellulose increases with the strength of soda lye 
used in mercerising. It has been suggested by Cross and Bevan, 
and by others, that a hytlnited (‘(‘Unlose is the result of mer- 
cerisation. C. G. Bchwalbe^ and H. Ost and V. Westhoff^ have, 
however, not been able to confirm that mercerised cellulose 
actually contains chemically comihned water. 

As further support of the correctness of this view, it might be 
pointed out that the excess of water contained in mercerised cellu- 
lose cannot only be removed, and as a result the dyeing property 
changed, by drying,^ but also by applying heavy pressure to the 
fabric after mercerisation and whilst in a wet state,^’ by extraction 
with absolute alcohol and by keeping the mercerised cotton for a 
long period in a dessicator containing either calcium chloride^ 
or phosphorus pentoxide. 

In 1889 H. A. Lowe discovered that cotton when mercerised 
under tension and freed from soda, whilst still in the stretched 
condition, assumes a silk-like lustre. The invention was, how- 
ever, not appreciated at the time, and Lowe allowed his patent 
rights to lapse. 

In 1895, Thomas and Brevost discovered a method for pro- 
ducing a permanent lustre on cotton which was found to 


^ Jier. d. Dmtsch. (Jlnnii. (Jcs., 41 , 4297, 1909. 

“ Jonrn, fSor. (diem, hid., XXVIII., p. 1S8, 1909. 

“ Zcitsehr. fur amjew. (hem. 20 , 2171, 1907. 

^ (hem. Zeit. 33 , 197, 1909. 

® J. F. (/Opley, Jonrn. Soc. Dyers and Vvlon/risis, XXIV., p. 72, 190S. 

® J. llubnor, Pat., No. 12,45o. 

J. liiibner and F. Teltschor, Jour. Hoc. Chcm. Tnd., XXVIII., pp. 041 — 
674, 1909. 

” 0. Miller, dkr. d. Deiitsch. Chcm. Lks.^ 1911, 5 , 7i?8. 

® English Patent, No. 20,314. 

German Patent, No. Ho, 504. 
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be identicji] with Lowe’s })ateiit. This patent was attacked 
in various countries and ultimately annulled. 

A considerahle number of patents were taken out at the 
time’ with the intention of protecting mercerising agents, other 
than caustic soda, and sugg(‘, sting additions to the mercerising 
bath, in ord(U' to prevent shrinkage', of the fibres. The fact 
that the long-stapled Egyjitian and Hea-lsland cottons gave a 
better lustre than the short-stapled varieties, was also made the 
subject of a patent. Nearly all tliese ])atents were, however, 
allowed to la])se. 

Mercer had already noticed that effects similar to those 
produced by caaistic^ soda could be obtained by employing 
sulphuric acid, zinc-chloride and phosphoric acid. 

E. Knecht^ found that nitric acid of 6.T' to 8'L Tw. had a 
similar action, and J. ITuluier and W. J. Jk)pe’’ discovered that 
saturated solutions of iodides, and particularly of potassium, and 
barium-mercui-ic iodide also ])roduced shrinkage and increased 
affinity of the cotton for the substantive colouring matters. 
Tlie aidioii of harium-mercuric iodide was found to be nearly as 
powerful as that of concentrated caustic soda lye. 

klercer alreiidy states in his patent that caustic soda lye of as 
low a strengtli as 20-' Tw. exerts a distinct effect on cotton. 
Hubuer and PopeM made cand'ul observations as regards the 
dyeing projierties and the shrinkage of cotton treated with 
caustic soda lyes of different strengths, and they found that 
treatment with a lye of as low as 1'^ Tw. already had a considerable 
effect in increasing the affinity of cotton for colouring matters 
and in [uoducing a certain dc'.gree of shrinkage. Both the 
affinity of cotton for the direct dyeing dyestuffs and the 
shrinkage incj’i'ase fairly uniformly uj) to about 18'^ to 20"^ Tw., 
but at 20" Tvv. they increase with the concentration at a far 
more rapid rate than before* and the greatest shrinkage effect 
is obtained when soda lye of about 45*^ Tw. is used, whilst if 
the strength of the soda lye increased above 45° Tw. the 
shrinkage deci’eases* 

The results find an important practical application, because if 


^ *SVy' ( lurdiK'v, Ihc Mcrccrimiion der Ikiiiihtro/le. 

“ Juarn. Dji'rs (uid ('oUmruU^ XIL, p. SO, 

“ fhmrn. Hoc. Vhcni. hid,, Yol. XXJl., 2)p. 70 — 77, 1903. 

* Jvuru. Hue. (Vitm. Jnd., \\)l. XXIII., pp. 404 — 411, 1904. 
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soda of a higher degree of concentration, say 60° to 70° Tw. is 
used, less shrinkage takes place during the actual impregnation, 
but, on washing afterwards with water, the yarn or fabric tends 
to undergo a further and considerable contrac^tioii ; with the 
higher concentrations of soda, therefore, the greatest strain is 
exerted bn the arms of the yarn mercerising machine or on the 
clips of the stenfcer during the early stages of washing with 
water. There is thus in this case a certain tendency for the 
yarn to tear or for the cloth to rip, which would be avoided 
if a more dilute soda had been employed. 

It had been generally assumed that in order to produce lustre 
on cotton fibres by mercerisation two factors, i.e., shrinking 
and swelling of the fibres, are necessarys Hubner and Pope^ 
were the first to observe that concentrated soda lyes in addition 
produce untwisting of the naturally twisted ribbon-like fibre. 
They further observed that the natural twist of the fibre does 
not always run in the same direction, but that the same fibre 
is generally twisted in parts to the right and in parts to the 
left, several changes in the direction of twist being noticeable 
throughout the length of a single fibre. 

This change of twist is of great importance in the production 
of lustre during mercerisation. 

It should further be pointed out that up to a concentration 
of about 40° Tw. the swelling action of the soda follows the 
untwisting, whilst at concentrations greater than 40° Tw. the 
reverse is the case, the untwisting following the swelling. Since 
the concentration of about 40° Tw. is the lowest at which an 
effective mercerisation for practical purposes can be effected, it 
follows that the production of a lustre on cotton is necessarily 
connected with the action of soda of such concentration as 
causes the untwisting of the fibre to take place, either after 
the swelling is at an end, or simultaneously with the occurrence 
of the swelling. Confirmation of this view was obtained by 
investigating microscopically the action of hot caustic soda 
solutions on the fibre, because it is well known that hot soda 
is not nearly so effective a mercerising agent as is the same 
concentration of soda in the cold. It- was found that at high 
temperatures the filu’es began to untwist rapidly immediately 
they come into contact with the hot soda, and that after this 
^ Joimi. (^oc, Chem. hid., Yol. XXIIL, pp. 404 -411, 1904. 
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iintwintin^^ is ai an end the swelling eHect sets in, hut not until 
the whole of the uncoiling is finished. 

The lustrous appearance of cotton mercerised under tension 
lias been ascribed to the fibres having been subjected to tension 
whilst still elastic, and that they present the appearance of “ a 
smooth tube.” ^ The true reason of the gloss produced in 
mercerising may, however, be found in the following explanation. 
On impregnation with caustic soda lye in a stretched condition, 
the fibre is seen first to straighten itself and then to swell. After 
it has l)CC()me rounded, gelatinous and swollen, the untwisting 
begins to set in. If the fibre is held at the two ends, one part of 
tlie fibre is seen to become twisted, owing to the untwisting of 
some other part of the stretched fibre; later, another part is 
seen to twist, perhaps in the reverse direction to the first, owing 
to some other part of the fibre giving up its natural twist. This 
kind of action goes on until the original and natural twist of the 
fibre has become more or less re])laccd by the second kind of 
twist produced by the previous unwinding. The fibre mercerised 
under tension thus presents the appearance of a straight 
rod on wdiich a series of i)ioces of corkscrew-like windings are 
visible ; the original creased or folded ribbon wdiich constitutes 
the raw cotton fibre becomes converted into a straight rod of 
nearly circular cross-section, whi^h ca’Tios on its surface, however, 
a series of spiral elevations; at the same time the fibre and the 
surfaces of the raised ridges ai’i^ perfectly smooth ; the rounded 
surfaces of the smooth ridges reflect the light which falls on 
them from any direction, and it is to the presence of these ridges, 
which are absent in the original fibre or in the fibre mercerised 
loose, that the increased lustre of cotton yarn mercerised in the 
stretched condition is due. This is clearly seen if a mass of 
fibres which have been mercerised under tension is examined 
under a low magnification, in reflected light. The lustre or 
sheen of the whole mass of fibres is not due to reflection of 
the light from the whole or a considerable part of the length 
of the individual fibres, but is due to reflection from a number 
of points on each fibre, that is, to reflection from the sides of the 
ridges lying spirally on the suiface of the fibre. 

In accordance witlj the results set forth, maximum lustre can, 
therefore, only be produced if the mercerising agent is able 
’ Lauge, Mdrberzeituug^ 1898, p. 197. 
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to produce in a high degree swelling, shrinking and untwisting 
of the fibres. 

It has been found that additions made to the soda lye, such 
as water-glass ^ or glycerine, retard the swelling and the 
shrinking of the fibres, and that the lustre obtained is, there- 
fore, inferior to that produced by pure caustic soda lye. 
Sulphuric acid acts similarly to caustic soda, hut cannot be 
used in practice. Still less lustre is produced by nitric acid, 
sodium sulphide, and hydrochloric acid, which agents produce 
strong untwisting but little swelling and shrinking. Practically 
no lustre is produced by barium -mercuric iodide, which produces 
strong swelling and shrinking but does not untwist the fibres. 

It has also been shown ^ that when, as suggested by Vieweg,^ 
salt is added to the caustic soda used in mercerising, the action 
of the soda is retarded and maximum lustre cannot be 
obtained. 

The dyeing properties of mercerised cellulose have been studied 
by Justin Muller, ^ W. P. Dreaper, W. Schaposchnikoff, and W. 
Minajeff,^’ and by 11. Haller.'^ The latter attributes the increased 
affinity of mercerised cotton for dyestuffs partly to the fact that 
the cutinised layer which protects the fibres is removed by the 
caustic soda lye, and that the pure cellulose thus produced is 
capable of taking up colouring matters more readily. 

In order to obtain uniform results in mercerising, it is of the 
utmost importance to employ the soda lye at a certain strength 
and temperature. 

Special refrigerating plants have been installed in many works 
in order to enable the soda to be used at low temperatures. 
Excellent results are obtained by this method, but uniformity of 
temperature is of much greater importance than the application 
of the lye at a very low temperature. 

The time required for the caustic soda to penetrate and to 
completely mercerise the fibres varies considerably with different 

' Meister, Lucius and Briining. 

^ Parbenfabriken vorm., F. Bayer & Co, 

® J. Hubner, Jonrn, Hoc. Vhem. Ind., XXVIII., 228, 1{)09. 

* Ber. d. Beutsrh. Chem. (ks., 1908, 3269. 

^ Zeitschr.f. Farhen und Textikhemiey 3 , 251, 252, 332, 1904, 

® Zeitschr.f, Farhen und Textilchemie^ 4 , 81 — 84, ^'1905; 15 , 233—237, 16 , 
262—254, 19, 309—314, 1907. 

’ ZeiUchr. f. Farhen und Texiilchemie, 8 , 125 — 128, 1907. 
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qualities of material ; from J to 1 minute being in most cases 
sufficient. 

The PiiACTicE of Mercerising. 

The best ret^ilts, as regards lustre, are obtained on the long- 
stapled Egyptian and Sea Island cottons, but satisfactory results can 
also be obtained on combed American cottons. In order to produce 
a high lustre it is necessary to employ doubled yarns. The twist 
in single yarns, even if they have been spun from long-stapled 
cotton, is not sufficiently strong to prevent shrinkage of the 
fibres. In mercerising cotton 
fabrics the ^ best results are 
obtained on face cloths, such 
as aatecns, or Italian linings. 

It has been shown by J. 

Ilubner ^ that the structure of 
the fabric is considerably 
changed during mercerisation 
(Fig. 51). Both the warp and 
the weft threads become con- 
tracted, the fibres are more 
closely packed, and as a result 
of this the fabric becomes 
thinner, the interstices between 
the threads are larger, the warp 
threads are much more clearly 
visible, and the sateen binding 
is more pronounced. 

Many attempts have been 
made to mercerise cotton in the loose state with a view to employ- 
ing it in spinning single yarns. Of the methods suggested, those 
of Lowe; Gros and Bourcart ;; Sir W. Mather, Pope and Hiibner, 
may be mentioned. None of these have, however, found any 
extensive practical application. 

Cops and cheeses cannot be satisfactorily mercerised. 

Mercerising of Cotton Yarn in the Hank. 

The mercerising of cotton yarn in the hank is, practically 
speaking, a simple operation. The work is carried out on machines 
^ Journ. Soc. Dijcft'S and Colour tats, XXVII., p. 128 , 1911 . 

l2 



Pig. ol. - Photo-micrograph of 
Pleachod Sateen before and after 
Mercerisation under tension. 
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n which the yarn in stretched over rollers and washed ^^hilst in 
the stretched condition. 

Other machines, such as the one suggested hy Lowe, in which 
the yarn is stretched hetween pairs of rollers, or Ackroyd’s 
machine in which the yarn is mercerised in a dou])ling frame, 
by running it froTu the bobbin through troughs containing the 
caustic soda lye and stretching hetween rollers, have found but 
little application in practice. 

d. Kleinewefers Sohne patented a machine in which the hanks 
are placed round the drum of a centrifugal machine and in which 
the centrifugal force is utilised in stretching the yarn during 
mercerising and washing. 

E. Davies and Lichmann in 1890 suggested a machine in which 
the hanks are stretched on a pair of rollers. 

H. David constructed a hank mercerising machine with the 
lower roller perforated. Suction is a2)23lied to this roll in order 
to obtain better penetration of the threads. 

In a machine patented hy B. Cohnen rollers are employed on 
which the hanks are alternately stretched and released during 
mercerisation. 

The Automatic Hank Mercerising Machine of Messrs. C. G. 
Haubold jun., G.m.h.H. , is illustrated in Fig. 52. 

Each side of the machine works inde 2 )endently of the other ; 
it carries two 2 )airs of horizontal revolving rollers upon wliich the 
hanks are ])laced. Tims, as shown in the illustration, whilst the 
yarn on the one pair of rollers is held under tension, during 
impregnation with the soda lye and during washing, the other 
2 )air is in such a position as to allow the removal of the mercer- 
ised hank and the re-charging of the rollers with fresh yarn. The 
revolving spools d are fixed, whilst tension is imt on the yarn by 
means of the rollers /. When one set of rollers has been charged 
with yarn, tension is put on by the roller /, and the weighted 
squeezing rollers e are allowed to exert pressure on the hank. 
The trough g, containing the caustic soda lye, moves into position 
underneath the rollers and is sufficiently raised in order to 
immerse the hank. Whilst the yarn is being treated with the 
lye, the rollers slowly revolve. ' The squeezing rollers e are now 
again brought into action, to remove the excess of soda from the 
yarn, the trough g is lowered and removed and hot water is 
spirted against the hank from pipe 1l The first wash-water, 
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which contains a considerable amount of caustic soda, is taken 
away through a special pipe and conveyed to the recovery plant. 
Cold water is used for the final washing. The yarn is now once 
more squeezed by means of rollers <?, and the tension is released 
by rollers f, in order to allow the removal of the mercerised 
hank. In the meantime the other side of the machine has 
been charged. 

The caustic soda lye circulates continuously through the 
troughs, and, if necessary, it may be conducted through a trough 
provided with a coil, through which refrigerated brine circulates. 
The tension required for different kinds of yarn can be readily 



Pig. o2.--Automati(; Hank Morccrising Madiiiio. 


adjusted by means of weights. 400 to 500 lbs. of yarn may be 
treated on one machine per day. Power required, B h.{). 

The Hank Mercerising Machine invented by Lord and built by 
Spencer & Sons should also^be mentioned. In this machine 
the hanks are placed on two sets of horizontal arms, nine at the 
top and the same number at the bottom, which radiate from a 
vertical shaft. The up))er arms •carry triangular brackets pro- 
vided with rollers, by,meansof which tension is put on the hanks. 
The lower arms also carry revolving rollers. After a hank has 
been placed on the pair of rollers which is in position for being 
charged, tension is put on automatically by means of triangular 
brackets on the top rollers, and the vertical shaft with the arms 
now performs ^th of a involution. Caustic soda lye is sprayed 



150 


BLEACHING AND DYEING 

on to tljo yarn, or the bottom rollers may be immersed in a 
trough containing the lye. The operation of impregnating the 
yarn is rei)oatf3d four times. The fifth operation consists in 
removing excess of soda by squeezing an indcaruhher roller 
against the bottom rollea\ During the sixth, seventh, and eighth 
stoppage of tlie rollers the hanks are washed with hot and with cold 
water, and when tlie roller, at the ninth stoppage, returns to the 
original position, the triangular brackets release tlie hank, which 
is now removed and replaced by a fresh hank. The soda lye is 
circulated by means of a centrifugal pump. 

Mercerising op Cotton Warps. 

Cotton warps can be conveniently mercerised in a machine 
resembling the ordinary warp dyeing machine. The warp is 
impregnated with the soda lye in the first two boxes, and washed 
and soured in the following boxes. 

Warp mercerising may also be carried out in the warj) 
slasher. 


Mercerising of Cotton Piecegoods. 

The stage at which the pieces should be mercerised depends 
upon the type of material and upon the effect required. The 
following three methods are chiefly used : — 

(1) The goods are singed, wetted out in the mangle, batched 
up and mercerised. They are then passed into the kier, without 
previously souring, and boiled with caustic soda lye of 1“ Tw. 
The other operations are carried out as described under 
“ Bleaching.” 

(2) The cloth is washed once after the “ first boil,” scutched, 
passed through the water mangle and batched upon rollers. It 
is now taken to the mercerising machine, then washed, soured, 
washed and passed into the kier for the “ second boil.” 

(3) The cloth is thoroughly washed after chemicking, scutched 
and mangled and afterwards mercerised. It is now soured, 
washed and finished in the usual manner. 

The machines employed in mercerising cotton fabrics may be 
conveniently divided into two classeE: (1) Machines in which 
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shrinkage of the fabric is prevented as far as possible, but in 
which the fabric cannot he stretched to the grey width ; and 
(2) machines in which the fabric can he stretched to any width 
desired. ^ 

Of the great number of machines which have been suggested 
for the mercerising of cotton fabrics, those in which the 
fabric is impregnated with the soda lye in a mangle and 
afterwards stretched and washed on a steiiter, are now chiefly 
used. 

Of the first type, the following machines may be mentioned. 
Bernhardt suggested winding the cloth on a perforated roller and 
forcing the caustic soda lye through it by means of powerful pumps. 

In the machine invented by Schwabe, Boral and Kymer, the 
cloth is impregnated in a mangle from which it passes round a 
number of rubber-covered cylinders of large diameter, which are 
pressed against driven cylinders of smaller diameter. The 
cloth which adheres to the surface of the cylinders is thus pre- 
vented fi’om shrinking. The washing is carried out whilst the 
cloth is in contact with the surface of the cylinders. 

Jeanmaire suggested a machine of similar construction in 
which the cylinders have a roughened surface. 

In the machine patented by Ecob, the transverse shrinkage of 
the cloth during imjiregnation with the soda and during washing 
is reduced to a minimum by pasvsing the cloth between a number 
of heavy rollers, each of which drives the succeeding one. 

Ilasslacher suggested the use of corrugated rollers in order to 
prevent vshrinkage during mercerising. 

In the Simon mercerising machine the cloth is impregnated 
in a mangle, squeezed, and then stretched upon two large drums, 
the axles of which are not parallel. The piece is pressed against 
the edge of the two drums by means of endless chains, padded 
with rubber. The time during which the pieces are in contact 
with the drums is, however, short, and it is, therefore, impossible 
to entirely prevent shrinkage. „ 

As already stated , the second type of machine, consisting of a 
mangle and a clip stenter, is now chiefly employed in mercerising 
piecegoods. 

Although there are works in which the cloth, after impreg- 
nation with caustic soda lye is batched and allowed to lie 
for some time before ^ is passed on to the stenter, the more 
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common })ractice consists in passing the cloth, after impregna- 
tion, immediately on to the stenter. The results obtained by the 
two methods are practically the same. 

Figs. 53 (elevation) and 53a (plan) illustrate a Mcnrrmng 
Range of Messrs. Mather A Platt, Ltd., which is suitable 
for mercerising all classes of fabrics, and in which the 
cloth may he treated at a speed varying from 30 to 00 ya,rds 
per minute. In order to obtain thorough impregnation of 
the cloth with the caustic soda lye, the machine is provided 
with two padding mangles. The squeezing howls of the 
mangles are made of cast-iron and indiaruhher covered, and 
pressure is applied to them by means of screws and levers, 
Hydraulic pressure may he used with advantage. The cloth 
passes first into mangle A, which has a trough 13 below, contain- 
ing the caustic soda lye. The trough has a cavity through which 
cold water or refrigerated brine ma,y he circulated, or which may 
he supplied with ice in order to keep the mercerising lye at a low 
and uniform temperature. By means of iron guide rollers, 
which are placed below the surface of the lye, the cloth is 
passed through the lye, then squeezed, impregnated once more, 
and squeezed a second time. In order to [U'event the clotli from 
contracting at this stage or curling at the selvedges, it is now 
passed over a number of sheet-iron drums, which are closely 
placed together, and which are turned by the cloth. During the 
passage over these drums time is given for the caustic soda to 
thoroughly penetrate the cloth. 

From here the cloth is conducted to the second mangle I), 
which is similar in construction to the first, and in which the 
cloth is again twice impregnated and twice squeezed, thus assur- 
ing complete impregnation, even when the machine is worked at 
the highest speed. 

The impregnation is now followed by the stretching and wash- 
ing on the stenter E, Two endless chains of automatic clips, 
narrow at the entering end of the stenter, seize the clotli by the 
selvedges and stretch it gradually to the grey width, after which 
the chains run parallel to the delivery endl Perforated spirt 
pipes, F, G, H, supplied with the hot water by steam-driven 
pumiis, are provided above and below the cloth ; by means 
of these hot water is showered on the cloth from both sides. 
In order to obtain a wash liquor containing a fairly high 
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percentage of caustic soda, which may be either used directly in 
the boiling kiers, or which may be evaporated in multiple-effect 
evaporators, the washing is conducted on the counter-current 
principle. The hot water which is showered on the cloth before 
it leaves the washing cistern K, is pumped to the last set of 
spirt pipes H ; it then runs into the trough 0, from which it 
is forced by the pump P into the second set of spirt pipes G. 
The wash Ji(pior now runs into trough B, from whence it is 
forced by pump S to the first set of pipes ¥. The concentrated 
liquor is finally collected in trough T, from which it passes to 
the bleach house or the soda recovery plant. Scrapers Z, made 
of curved steel blades, are fixed both above and below the cloth, 
and assist in removing the water charged with soda more 
effectively. 

The cloth, after leaving the stenter clips, passes next into the 
washing cistern K, then through heavy* indiarubber-covered 
squeezing bowls into the cistern V, containing a weak acid solu- 
tion in order to neutralise any caustic soda remaining in the 
cloth. In the two cisterns W and X, the cloth is finally washed 
free from acid. 

Power required to drive the range, 18 to 20 h.p. 

Mercerising stenters have been built in which the cloth is first 
only partly stretched. The clips then run parallel for a short 
distance, water is showered on the cloth, after which the stenter 
chains gradually widen again until the cloth is stretched to the 
full width. They now run parallel to the delivery end, where 
the washing is completed. 

A mercerising machine, in which the caustic soda is showered 
on the cloth, and which is provided with suction boxes under- 
neath the cloth, was suggested by David. 

In mercerising machines in which the washing of the fabric is 
conducted on the counter-cflrrent principle, fairly concentrated 
lyes are obtained, which may be used in the boiling kiers. It is, 
however, now the practice in many works to evaporate the weak 
lye in multiple-effect evaporators, and to causticise gfterwards 
with lime. 

In order to free the fabric, as far as possible, from soda with 
a minimum quantity of water, Krais patented a process in which 
the soda is removed by blowing powerful jets of steam against 
the cloth. 
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Finishing of Mercerised Cotton. 

The silk-like “ scroop ” may be produced on mercerised cotton 
yarn, dyed with the substantive dyestuffs, by tre^vting the yarn, 
after dyeing, with acetic or tartaric acid. See ‘‘Tartaric 
Acid.” 

The following method for treating (scrooping) dyed yarn which 
has not been boiled and bleached previous to dyeing, is 
recommended by L. Cassella & Co. : — 

The yarn, after dyeing and hydroextracting, is treated for 
20 minutes in a hath at 86'^ to 104*^ F., containing 

per cent, starch , 

2 )er cent, cocoa-butter : calculated on the weight of yarn. 

I per cent, tannic acid / 

The starch is stirred up with water in the usual manner, 
boiled up with the cocoa-butter and added through a sieve to the 
bath ; the tannic acid is dissolved separately and then added. 
The yarn is turned a few times, hydroextracted, and soaped in a 
lukewarm bath containing 

7 to 8 per cent. Marseilles soap ) ^ ^ i it, • <• 

^ ^ ^ ^ calculated on the weight of yarn. 

1 per cent.starch ) ® 

It is now again hydroextracted and treated for 10 minutes in 
a cold bath containing, per 100 gallons, 3 lbs. tartaric acid and 
10 lbs. sodium acetate. The yarn is finally hydroextracted and 
dried without rinsing. 


Reactions for the Ciiaracteiusation of Mercerised Cotton. 

Although fibres which have been thoroughly mercerised exhibit 
very distinct microscopic characteristics, it is found to be exceed- 
ingly difficult in many instances to say with certainty whether 
fibres have been mercerised, if auch fibres are taken from fabrics 
which have been mercerised on an industrial scale. Hi many 
instances the individual fibres have been incompletely penetrated 
by the caustic soda solution, and frequently some of the fibres 
have not been mercerised at all. The strength of the caustic 
soda lye used has also a very considerable influence upon the 
microscopic appear^lnce of the fibres. .. 
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A number of reactions have been suggested, of which the 
following may be mentioned - 

Julius Hiibner ^ suggests the following methods : 1. The pattern, 
after having J)een freed from starch, is immersed for a few seconds 
in the following solution, along with a non-mercerispd sample : 
20 grins, iodine dissolved in 100 c.c. of a saturated solution of 
potassium iodide in water. The samples are now removed from 
the solution. After washing them a few times with water it will 
be seen that the non-mercerised cotton becomes white, whilst 
the mercerised sample remains a blueish-black colour, which 
only fades very slowly on prolonged washing. 

If the patterns, after immersion, are washed in an aqueous 
solution containing 2 per cent, of potassium iodide, in place of 
water, the iodine is removed from both samples more slowly. 
After prolonged washing with this solution, the non-mercerised 
pattern becomes ultimately white with a brownish tint, whilst 
the mercerised cotton remains a brownish-black, which, on adding 
water, changes into a blueish-black, whilst the ordinary cotton 
becomes quite white. The black-brown colouration is seen to 
wash out the more slowly the stronger the caustic soda lye with 
which the cotton has been mercerised. 

If coloured samples are to be examined either by this or by 
the following method, it is necessary either to discharge the 
colour by means of any of the well-known agents, or, in the 
case of light coloured patterns, to dye the standard pattern 
to approximately the same shade with dyestuffs similar to 
those which have been used in producing the pattern undei* 
examination. 

II. Two solutions are prepared, one containing 1 grm. of iodine 
and 20 grms. of potassium iodide in 100 c.c. of water, and another 
containing in 300 c.c., 280 grms. of zinc chloride. Shortly before 
using the reagent, 10 to 15 arops of the first solution are added 
to 100 c.c. of the zinc chloride solution. The patterns should 
be wetted out, pressed between filter paper and then placed into 
the reagent. Mercerised cotton soon assumes a dark-blue coloura- 
tion, whilst non-mercerised cotton remains white. Cotton which 
has been treated with soda lye weaker than that usually employed 
in industrial mercerisation, shows a weaker colouration \yhich is 
approximately proportionate in depth to the strength of caustic 
^ Joarn. SocaChem. Ind.^ XXVIl., p. 105, 1008. 
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soda used. By immersing samples of cotton which have been 
mercerised with known strengths of caustic soda together with 
the sample under examination, it is possible to ascertain the 
degree of mercerisation. 

^ A. B. Knaggs ^ suggests dyeing the patterns with a weak solu- 
tion of Benzopurpurine 4 B. If a (piantity of hydrochloric acid 
is added to the dyebath, sufficient to change the red colour of 
the non-mercerised pattern into a blue-black, the mercerised 
pattern will remain red. 


1 Journ. Sue. D'i/trs and (Uoimsfs, XXIV., p. 112, lUOS. 
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MINERAL COLOURS 

The min'eml colours are still extensively used. Their fastness 
is remarkable, the cost of production is low and they impart to 
the cotton weight, which cannot be obtained by dyeing with the 
coal tar dyestuffs. The principal mineral colours still employed 
are Chronic ijeUoir, chrome oranifc, chrome green, iron-huff, 
JchaJd, Pnissian blue, manganese bronze. 

Chrome Yellow or Chromate oj Lead. 

The following method of dyeing chrome yellow gives satis- 
factory results : A solution of basic lead acetate is prepared by 
boiling for 4 to 5 hours bO lbs. litharge, 120 lbs. brown sugar of 
lead and 35 gallons water. 

The yarn is worked in the basic lead acetate solution, which, 
according to the depth of shade required, should have a specific 
gravity of 3^ to 8^ Tw., for about I hour. It is now well wrung, 
shaken, and passed through a bath containing 1 to 3 lbs. of 
potassium bichromate in 10 gallons of water, with or without 
the addition of J to 1 lb. of sulpliuric acid. The yarn is finally 
thoroughly washed and dried. 

If the colour has not been completely fixed upon the fibres, 
cotton yarn dyed with chrome yellow is liable to “ dust ” when 
shaken. In order to prevent this, the yarn should be treated 
with a weak emulsion of oil before drying. 

A better yellow is prodifced by working according to the 
following method : The hanks are turned a few times in the 
solution of basic lead acetate, taken out and placed into a dye-beck. 
The lead acetate solution is now poured over and the hanks are 
allowed to remain in the solution overnight. They are taken 
out in the morning, well wrung and turned ten times in a cold 
bath containing ^ lbs. quicklime which has been carefully 
slaked with boiling water. 

After this the hanks^are wrung and turned four times in a 
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bath containing 5 lbs. bichrome, 6 ozs. alum, and 1 lb. sulphuric 
acid. The yarn is finally thoroughly rinsed, oiled and dried. 

The following methods of dyeing chrome yellow arc given in 
A Manual of Dyeing, by Knecht, Kawson and Loewenthal. 

I. Stock Liquor . — Dissolve boiling, 100 lbs. brown sugar of lead 
and 50 lbs*, of litharge in B6 gallons of water. 

Dyeing . — Pass the yarn through lime-water, IJ” Tw., and 
wring ; then work in a solution of basic lead acetate, prepared 
by diluting the stock liquor with cold water to 10° Tw., wring 
out and pass through another tub with lime-water 1J° Tw. The 
lead liquor is used continuously and maintained at the same 
strength by the addition of fresh stock liquor. The chrome-bath 
is prepared with about 6 lbs. of bichromate of soda per 100 
gallons, and is from time to time freshened up with fresh 
bichromate solution. The yarn is passed through the chrome- 
bath and then turned a few times in water (containing 1 part of 
hydrochloric acid per 300 parts of water), finally washed in water 
and dried. 

II. Lemon Yellow . — Prepare a stock liquor by dissolving 100 lbs. 
of brown sugar of lead in 80 gallons of water, to stand at about 
16° Tw. Fill a vat holding 40 gallons with water and add 
3 pints of stock liquor and 1 gallon of caustic soda lye, 71° Tw., 
turn the yarn about three times in the bath wring and pass 
through the chrome-bath, wring, wash and dry. The chrome- 
bath is prepared for a vat of 40 gallons, with 3 lbs. bichromate 
of soda and 6 ozs. of sulphate of zinc. 

Chrome-yellow shades can be readily matched with some of 
the coal tar dyestuffs, but on account of the weight which it 
gives to the yarn the mineral colour is still very extensively 
employed. Chrome yellow is fast to light, acids and soap. The 
shade is, however, turned brownislj by sulphuretted hydrogen, 
and orange by alkalies. 

Chrome Orange, 

Chrome orange is obtained by treating chrome yellow rapidly 
in an alkaline bath. For this purpose a boiling bath of clear 
lime-water is prepared. In this the yarn dyed with chrome 
yellow is turned very rapidly five to six times until the orange 
shade is fully developed. It must then be quickly removed (or 
the colour will be stripped) and rinsed twice. 
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The yarn is finally treated in a bath containing soap, a small 
quantity of soda ash and cotton-seed oil, wrung or hydro- 
extracted, without rinsing, and dried. Chrome orange is fast to 
light, soap and alkalies, but is turned yellow by acids. 

Chrome Green, 

The chrome green produced by precipitating chromium 
hydroxide on the fibres yields a very light shade of green only 
and is not used in practice. 

The chrome green dyed at present consists of a combination of 
indigo blue and chrome yellow. The material is first dyed a 
light blue in the indigo vat and then topped with chrome yellow 
by one of the methods described above. 

Iron-Buff, 

Iron-buff is a colour which has been used in very early times. 
The author found among the mummy bandages of two mummies 
belonging to the Xllth dynasty (about 2,500 h.c,), two bandages 
which had been dyed with this colour. The considerable amount 
of lime present in these bandages may lead to the suggestion 
that the iron salt had been precipitated by means of lime.’ 

Iron-buff is still very extensively used in cotton dyeing. It 
consists of hydrated ferric oxide, which may be produced on the 
fibre by one of the following methods : — 

(1) The material is evenly impregnated with a ferrous salt, well 
squeezed or wrung, and then passed through a weak solution of 
caustic soda, soda ash, or lime-water. A passage through a 
weak solution of bleaching powder is finally given to completely 
oxidise the ferrous hydrate. The goods are then rinsed and 
dried. 

(2) Much brighter and better shades are obtained if ferric 
nitrate is used in place of the ferrous sulphate. The material 
is impregnated with a solution of ferric nitrate of 2 to 6^ Tw., 
thoroughly squeezed and immediately passed through a solution 
of soda, 1 to 3^ Tw. No further oxidation is required. 

(8) Another method of producing iron-buff’ which is very 
largely used consists in impregnating the pieces after scouring, 
souring, and washing with a solution of ferric nitrate which has 
been prepai'ed by dissolving iron-turnings in nitric acid. For 
this purpose the water mangle may be conveniently employed. 

* Journ. Hoc. Dyers and Colou^ristSj XXV., p. 223, 1909, 
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The pieces are given two or three passages and are afterwards 
rinsed. The passage through an alkaline bath is not required. 

The deptli of shade varies according to the amount of ferric 
hydroxide precipitated on the fibre, from a ligjit yellow, the 
so-called Nankin yellow, to a light brown. In order to obtain 
heavy shades, the dyeing process is repeated. 

Iron-butf is fast to light, soap, and alkalies, but is stripped by 
acids. 

Khaki. 

Khaki is a shade of drab which is very largely dyed on heavy 
cotton piecegoods, such as “twills,” etc., used in the army. It 
is one of the fastest colours known. Himilar shades may be 
produced ])y dyeing \\ith the sulphur dyestuffs, by using sub- 
stantive cotton dyestuffs which are after-treated with copper and 
chromium salts, hy dyeing Alizarine dyestuffs on chromium 
mordants, and by the combination of some of the new vat 
colours. These have, however, not been able to replace the real 
khaki. 

One of the chief objections to real khaki is that it makes 
the goods very hard and that cloth dyed with it is difficult to sew 
through. The real khaki consists of a mixture of chromic and 
ferric hydrates fixed on the fibre. z 

Khaki was first introduced by Gatti of Accrington. TJ^ 
following recipe for dyeing khaki is given in A Manual *of 
Dyeing : — 

The scoured cloth is passed through a mixture of ferrous and 
chromic acetates, the latter being obtained by the reduction 
of bichromate with glucose and sulphuric acid in the presence 
of acetic acid. Two passages are given through the padding 
machine ; the liquor should stand at 36^ Tw. The cloth is now 
dried on wrapped tins and afterwards steamed in a rapid ager 
in which the steam and air are maintained at a temperature 
of 220° F. The goods are ,then passed through a boiling 
solution of caustic soda and sodium carJ)onate, standing at 
12° Tw. The proportion of caustic soda to sodium carbonate 
in the fixing liquor is 1:3. 

When dyeing khaki the greatest care must be taken to prevent 
the cloth from creasing or folding during boiling, souring and 
dyeing, or uneven and streaky shades will often result. 
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The scouring and the souring should he conducted in the open 
width. Boiling in a kier of the “ Jackson-Ilunt ” type is best 
suited for this purpose. 

Prussian Blu^. 

Brussian blue is still largely dyed on wool, whilst m cotton 
dyeing it has been nearly altogether replaced by the basic cotton 
dyestuffs. 

One of the simplest methods of dyeing Brussian blue consists 
in dyeing the material first with iron-buff. The colour is 
develo])ed by a passage through a cold solution of potassium 
ferrocyanide (‘2 parts) which has been acidified with sulphuric 
acid, 168" Tw. (1 part). The depth of the blue depends upon 
the amount of ferric oxide fixed upon the fibre. 

Bui'idc shades of blue a, re obtained by padding the cloth with 
a solution of nitrate of iron (5'"’ to 6'^ Tw.) with the addition of 
2 to B per cent, of stannous chloride. The temperature of the 
padding liquor should be 68^^ to 85^ C. The pieces are then 
passed through a cold solution of potassium ferrocyanide, 
4 parts, sulphuric acid (188^^ Tw.), 2 to B parts, and finally 
washed and dried. 

Brussian blue may he topped with logwood extract or with 
Methyl Violet, etc. 

Brussian blue is fast to light anu acids, but it is readily 
decomposed by alkaline and by boiling soap solutions. It fades 
if exposed to sunlight for a long period, but the colour is restored 
if the goods are kept for some time in the dark. 

MaiKjaiiese Bronze or Bistre. 

Manganese ])ronze is produced by impregnating the cotton with 
a solution of manganous chloride (the so-called “ bronze liquor,” a 
bye-product in the manufacture of bleaching powder being generally 
used) and by fixing in a hot soffition of caustic soda, about 4^ Tw. 
The caustic soda must be free from sodium carbonate, or uneven 
shades will result. In order to coyiplete the oxidation, the goods 
are finally passed through a weak solution of bleaching powder, 
or the bleaching powder may be added to the caustic soda solution. 

Fairly heavy shades may be obtained by using the following 
method: The pieces are slop-padded with bronze liquor at 
15° Tw., and dried in hot air. They are then passed through 
caustic soda lye at 16° w., allowed to lie for about 3 hours, 

B.n, M 
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afterwards thoroughly washed and passed through a solution 
containing i lb. of bichrome in 100 gallons of water, at 120"^ F. 
The goods are finally treated in a solution of bleaching powder, 
1° Tw., washed and dried. 

Coiisicjerahle difficulty is frequently experienced in dyeing 
manganese bronze evenly. The following methods of dyeing 
manganese bronze have been proposed with a view to overcome 
this difficulty. 

According to Endler the cloth is impregnated with manganous 
chloride, dried and passed through a solution of potassium 
bichromate neutralised with ammonia. The colour is finally 
oxidised by a passage through a weak bleaching powder solution. 

According to Depierre,^ the cloth is padded with manganous 
chloride solution (4 lbs. per gallon of water), dried in the hot- 
flue, passed through a solution containing permanganate of 
potash and soda ash (1 lb. and 10 ozs., respectively, per gallon 
of water) at 1L5° C. 

According to E. Knecht,^ tannic acid is employed as the fixing 
agent. The cotton impregnated with tannic acid is passed 
through a solution of potassium permanganate. The tannic 
acid is finally destroyed by means of sodium peroxide. 

The process is also recommended for dyeing iron-buff and 
Prussian blue. 

It is of interest to note the method of dyeing manganese 
bronze given by J. Persoz, in his Traite de V Imjtressmi des 
Tissus, 1846. 

After impregnating the cloth in a mangle with the manganous 
chloride (25° Tw.) to which a small quantity of gum-water is 
added, it is dried and then passed through a hot solution of 
caustic soda, 22° to 36° Tw. 

By using this method very heavy and even shades may 
be obtained by a single impregnation. It was found that a 
treatment with caustic soda lye of about 22° Tw., followed by 
batching of the pieces and allowing them to lie for about 3 
hours in the batch, before the final treatpaent with bleaching 
powder solution, gave the best results.® 

^ Jvurn. Svc. Dyers and Colourists, VII., 26, 1891. 

Journ, Hoe. Dyers and Colourists, XXVI., 266, 1910. 

® J. Hubner, Journ, Hoc. Dyers and Colourists, XXVII., 126, 1911, 
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THE NATURAL COLOURING MATTERS 

The natural colouring matters, al though still of considerable 
importance to the cotton dyer, are being more and more replaced 
])y the artificial dyestuffs. 

Indigo and logwood are the chief representatives employed at 
present in cotton dyeing. The former, however, has found a 
very seidous competitor in the artificial indigo (synthetic indigo), 
whilst the latter is now, in many cases, replaced by the direct 
dyeing cotton dyestuffs and particularly by the sulphur dyestuffs. 

Indhfo} 

Indigo is obtained from the leaves of the various species of 
Iiidijiofera, chiefly from. Indi/jofcni tinctoria. The principal 
supply of indigo is derived from India (Bengal, Madras, Oude), 
but considerable quantitii^s are also manufactured in Java, 
China, Japan, Brazil, etc. The leaves of the indigo plant 
contain a glucoside, named by 8chiii:ck “Indican,” which splits 
up into indigo and sugar. 

Bmall quantities of indigo are also contained in other plants, 
such as the Janiia tinctoria, from which the JVoad is obtained, 
Woad is still cultivated near Wisheach, in Lincolnshire, and on 
the Continent. 

Woad is not used alone but together with indigo in the 
woad vat. 

The colouring matter contained in indigo is the indigo hliie 
or indigotinc. The different brands of indigo contain, however, 
besides indigotine varying amounts of other substances. The 
mineral impurities consist of silicates, lime and sand. 

The organic impurities contained in natural indigo, first 
studied by Berzelius, are: Indigo gluten, 1 to 2 per cent.; 
indigo brown. 1 to B per cent.; indigo red, 1 to 4 per cent., in 

^ Eor fuller particulars regarding the application of indigo, see ImJigq 
Pure, Ji. A. S. F., published by the liadischo Aniliu & Soda Fabrik. 

• m2 
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the East Indian and Giiateiimla indigo, and sometimes as 
much as 15 per cent, in the Java Iminds. 

It is fi’equently slah^d that these su})stances exert certain 
influences in dyeing witli indigo as regards the shade and the 
fastness of the dyeings. No satisfactory proofs have, however, 
so far ])^en brought forward as to the correctness of such 
statements. On the other hand, we have the researches of 
Bchwarzenhcrg and Schwartz,^ and of J. E. Tulleken,*'^ which 
conclusively prove that these substances have neither a beneficial 
nor disadvantageous action; they behave as indifferent sub- 
stances. In the nririii ra(, wliich is cliiefly used in wool dyeing, 
a small portion of the indigo red is converted into blue and into 
other yellowish-brown bodies. Tliis conversion, however, takes 
place to a much smaller extent in the cold rals used in cotton 
dyeing. The redness of deep indigo dyeings caiinot be ascribed 
to the indigo red but is due to the form in which the indigo 
blue is deposited on the fibre. 

As far as the ztiir-diiHf rat is concerned, Binz and Bung'^ 
state tluit the loss of indigo in the vat is i)ossibly due to these 
impurities. 

Indigo hliic, the dyestuff contained in indigo, is insoluble in 
water, but it is converted by reducing agents in the presence 
of alkalies into a soluble substance, the Indiffo Both 

the animal and the vegetable fibres exhibit a certain affinity 
for indigo white ; it penetrates into the fibres. By subsequent 
exposure to air the indigo white is oxidised to indigo blue, which 
is thus fixed in a more or less finely divided state. The fastuess 
of the dyeings, therefore, to a very considerable extent depends 
upon the state of division of the particles upon and in the fibre. 

The dye-liquor which contains the indigo white dissolved in 
the alkali is called the inddio rat. 

The principal indigo vats may be divided into two groups : — 

a) The Cold Vats. 

(a) The Vitriol or Copperas vat, 

(h) The Zinc-lime vat, 

(c) The Hydrosulphite vat. 

(2) The Warm Labs, or Fermentation Vats, 

^ BaUetin de la Hociete Indiistriellc de Midhovse^ X., 18;J7. 

Bull din dtH KoUmial- Museums zu Harlem, No. 20, April, 1899. 

^ Zeitschrift fur amjewamite Chemie, XXII., 520, 1899. 
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The cold vats are cliietly employed in cotton dyeing. A 
certain amount of indigo is invariably lost in the vat due to 
the formation of products, other than indigo white, and the 
greatest care has, therefore, to be exercised to conduct the vats 
so as to reduce this loss to a minimum. , 

The Radisclie Anilin A Soda Eabrik give the loss of indigo in 
the different vats as follows : — 

Vitriol vat, 25 per cent. ; zinc-lime vat, 10 per cent. ; pure 
hydrosulphite vat, 2 per cent. ; bisulphite, zinc-dust, caustic soda 
vat (es})ecially if the stock vat is left standing for some time), 
20 to 00 per cent., calculated on the amount of indigo fixed on 
the fibre. 

Indigo, if properly applied, is counted among the fastest 
colours. In heavy and medium shades it is very fast to light. 
Light shades, however, fade after a,, comparatively speaking, 
short time of exposure. 

Indigo dyeings always “rub”; but their fastness to rubbing 
depends very much upon the manner of dyeing. Shades whicli 
have been built up gradually ]\y giving several “ dips ” are much 
faster to rubbing than shades which have been dy(al in stronger vats. 

Very weak solutions of bleaching agents (chloride of lime, etc.), 
if carefully applied, have little action on indigo-dyed cotton, 
whilst stronger solutions attack the colouring matter readily. 
One of the chief properties of indigo-dyed cotton is that it 
retains its beautiful greenish-blue tone after washing. The 
shade certainly becomes gradually lighter and lighter by repeated 
washing, but, if anything, it also becomes more and more 
beautiful. Even the best of the indigo imitations become duller, 
some redder and duller, on washing. 

Cotton which has been dyed in vats prepared with the addilion 
of lime has always to be soured and finally thoroughly washed 
in water; washing in water is, however, sufficient after dyeing 
in the hydrosulphite vat. 

If the cotton is badly wrung or squeezed after dyeing in the 
vat, or if too few^ clips have been given, i.r., if very strong vats 
have been used, a considerable amount of indigo (from 8 to 
35 jier cent.), will be lost in the subsequent operations of souring 
and washing. It is, therefore, necessary to provide special tanks in 
which the liquors are collected aJid the indigo allowed to settle out. 

The Badische Anilin ^ Boda Fabrik have discovered that very 
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beautiful bright reddish shades are produced on cotton piece- 
goods which have been prepared with bone glue, previous to 
dyeing in the vat. For this purpose the 2 >ieces are treated 
with a solution containing 2 to 5 parts of glue per 1,000 parts 
water, squeezed and dyed, or still better results are obtained 
if the goods are dried after the impregnation with this solution. 

20 to 80 per cent, of glue (calculated on the weiglit of dry 
indigo taken) may be added to the dye vat, but care must be 
taken not to have an excess of glue present. 

The indigo vats are chiefly employed in hank, warp and piece 
dyeing. Loose cotton, cops and cheeses are less frequently dyed 
by this method, because it is much more difficult to obtain 
satisfactory results on these materials. Special aj)paratus are 
required in which the dye liquor is kept out of contact with the 
air, as far as possible. 

Lime cotton may be dyed in the “ Obermaier ” apparatus, 
p. 848. The material should be well hydroextracted, after 
dyeing, and exposed to the air. 

Cops and CIicchch can be dyed either in machines belonging 
to “the packing system,” or in the “perforated skewer” type 
of machines, which are described under “ Cop Dyeing.” 

The hydrosuljffiite-soda vat is best suited for this purpose. 

Yarn Dyeing. 

Cotton yarn is usually dyed either in the copperm or in the 
zincAime vat. The vats are round or rectangular vessels made 
of wood or iron, or built in cement. They are usually let into the 
ground to such a depth as to allow the workmen to handle the hanks 
conveniently. Wringing pegs are provided immediately above the 
vats. The vats usually hold from 150 to 225 gallons of liquor. 
They are arranged in such a manner that the grey yarn may be 
given the first dip in the weakest vat. From here it is then 
taken to the stronger vats. It is the usual practice not to 
strengthen the vat, but to exhaust each vat as far as possible. 

The evenness of the shade depends very much upon the 
number of dips given, as also upon the thoroughness and care- 
fulness exercised in the wringing out of the yarn. 

The vats should be nearly filled to the top in order to allow 
the yarn to be immersed in the liquOr as far as possible. 

Further particulars will be given under the different vats. 
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Warp Dyeing. 

The LuVkjo Warj) Dyeing MacJtine illustrated in Fig. 54 has been 
lesigned by W. H. Pennington, and is built by J. Jackson, 
>f Todmorden* It consists of the cast-iron vats, which are 
)artly below the floor, provided with suitable squeezing rollers, 
md with a cage which carries the immersion guicfe rollers, 
vhich can be readily lifted out of the vat. After passing the 
varp through one of the vats the cage is lifted out and the 
vhole mechanism travels along on the top of the vats to another- 
mt, into which the cage is lowered, and in which the warp 



receives the second dip. A range of 6 vats requires a space of 
about 28 feet by 12 feet. The squeezing rollers are about 11 
inches in diameter, and 6 warps, at a speed of from 8 to 18 yards 
per minute, are usually run through the machine at a time. 

The Dveing of Cotton* Piece goods in the Indigo Vat. 

Cotton piecegoods are either stretched on frames called dipping 
frames, by means of which thSy may be immersed into a vat, 
called the dippmg^rat, Figs. 55 and 55a (Mather & Platt), or they 
are treated in continuous dyeing machines. 

In the former kind of vat, which is chiefly used for dyeing 
heavy goods, the cloth remains in contact with the liquor for a 
longer time ; the fibres are, therefore, better penetrated. When 
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the cloth has been fixed spirally on the hooks, the frame is 
lowered into the vat. After a few minutes’ immersion, it is 
lifted out and the indigo is allowed to oxidise. Iho frame is 
turned after every dip, in order to obtain even shades. 


bi DE. Elevation 



Figs, of), 6dA . — Dipping Frame and Dipping Vat. 


Continuous ln(U(fo Piece Dijehui Machlnes.~ihe hydrosulphite 
and the zinc-lime vats are 2)rincipally emjdoyed in continuous 
indigo piece dyeing machines. Such machines are much more 
productive than the di2)ping vat, and they are specially suited 
for the dyeing of light goods. 




8 .— Indigo Dyeing Bange with Overhead Oxidisinj 
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Fig. 56 illustrates an Indif/o Dyeing Range with Overhead 
Oxidising (Messrs. Mather & Platt). The cloth enters through a 
wetting-out arrangement, 3 feet long by 2 feet deep, is squeezed, 
and then passed into the lirst vat, which consists of a cast-iron 
cistern, 7 feet long by 5 feet deep. After having passed over a 
number of guide rollers, the material is conducted through a scroll 
arrangement, in order to keep it free from creases, and tljen 
through the squeezing rollers. These are usually 12 inches in 
diameter, the bottom one being made of iron, the toj) one covered 
with indiarubber. In connection with each cistern are a number 
of overhead rollers, over which the cloth passes after it has been 
8(jueezed in order to allow complete oxidation to take place. 
The cloth now enters into the second vat, which is similar 
in construction to the one described. A mechanical stirrer 
is provided in each vat, below the guide rollers. Powder 
required to drive the range : about 7 h.p. 

Indigo Dyeing Range with Creeper Oxidising (Figs. 57 and 57a) 
(Messrs. Mather A Platt). — For dyeing dark shades the plant com- 
prises a range of four vats, each 5 feet deep by 7 feet long, and 
settling tanks. The cloth passes through the vats in a continuous 
manner. It is conducted round the guide rollers of the cages A, 
then squeezed by the rollers 13. It is then laid by the wince C in 
loose folds upon the slowdy-tra veiling endless apron I), where it 
is exposed to the atmost)here for a sullicient length of time in 
order to completely oxidise the indigo taken up from the former 
vat, before it enters the next vat. One of the chief advantages 
of this method of oxidising is that it avoids any undue tension on 
the cloth, as a result of which curled selvedges or creases are 
produced, which frequently result in streaky dyeing. A settling 
cistern E is in connection with each vat, and this is provided 
with a small haiid-pumi) F, the suction pipe of which goes to 
the bottom of the dye vat. By means of this arrangement the 
deposit formed in the vat can be regularly removed, and thus the 
dye-liquor be kept perfectly clear, 

When the work pf dyeing is finished for the day, the liquor 
in each vat is agitated for a few minutes by means of the 
mechanically driven agitators G. The vat is then allowed to 
rest until the morning. The clear liquor from the settling 
cisterns, which have been filled by means of the hand-pump 
the previous morning, js then run back into the dye vats, 
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through an outlet pipe, fixed about half-way in the depth of the 
cistern. 

The sediment which has settled in the vats during the night is 
thus retained, and is pumped, by means of the hand-pumps, 
into the settling tanks, and allowed to stand in them for 24 
hours, when the clear liquor is run back again, the solid 
deposit being retained as before. When the sediment has 
accumulated in the settling cisterns until it nearly reaches the 
level of the outlet pipe to the vat, which may take a month or 
more, it is treated with reducing agents, in order to extract all 
the indigo which it contains, and it is then run back into the 
vats. The residue is ultimately removed by means of a large 
outlet valve in the bottom of each cistern. Two pieces of cloth, 
back to back, may be dyed at the same time. A smaller number 
of vats is required for dyeing light shades. 

The illustration shows a complete Souring, Washing-off and 
Dnjlng Range, in connection with the indigo dyeing range. It 
consists of a range of five tanks, each 3 feet 0 inches long by 
4 feet deep. The first tank, which contains the souring liquor, 
is made of wood and preferably lined with lead, and the four 
washing cisterns are provided with beaters as used in the open 
soaper. The cloth passes finally on to a drying range, with 
12 to 20 cylinders, which may be of the upright type in order to 
save space. About 10 h.p. is required to drive the complete 
range. 

In dyeing indigo it is of considerable importance to correctly 
adjust the amount of alkali present in the vat. An excess of 
alkali prevents the indigo from going on to the cotton, and it 
often produces uneven shades, whilst duller shades may result 
from shortness of alkali. 

For further information as regards indigo dyeing see under 
“ Vat Dyestuffs,” p. 284. 

Logwood or Cainpeachy Wood, 

Logwood is the wood of a West Indian and Mexican tree, 
known botanically as J I (ematoxylon, campecManiiin, The fresh 
wood contains a glucoside, which, when it decomposes, forms 
hdimatoxyUn. 

The colouring matter of the logwood is known as lueniatein, 
which is formed by the oxidation of hjematoxylin. 
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In order to decompose the glucoside and to convert the 
hiematoxjlin into haematein the wood is either chipped or 
rasped, moistened with water and placed in heaps. The tempera- 
ture in these gheaps rises considerably, and it is, therefore, 
necessary to fre(piently turn tlie wood in order to avoid excessive 
fermentation and consequent destruction of the colouring matter. 
The process is called the matumtff or anciiKj of logwood. 

A(jed logirood should be of a red-brown or crimson colour. It 
frequently contains more or less of the unconverted lunematoxylin. 

Logtcood E.iiract . — Logwood extracts are obtained by extracting 
the fresh wood, either under pressure or without pressure. The 
extracts are sold in the liquid, or in the solid form. Extracts 
which have been specially oxidised contain chiefly luematein 
whilst the ordinary brands contain chiefly luematoxylin. The 
cheaper kinds are sometimes adulterated with molasses or with 
chestnut extract. 

For certain shades the chipped or the rasped wood is preferred 
by dyers, because it })roduces richer and more brilliant blacks 
than can be obtained with the extracts. 

Formerly logwood, with the addition of sulphate or acetate of 
copper, was used in dyeing heavy blues. The shades are, how- 
ever, very fugitive. 

Violet shades may be produced on cotton by dyeing with 
logwood on a stannous chloride mordant. The material is 
impregnated with a solution of stannous chloride, to 21*^ 
Two, passed through a solution of sodium carbonate, washed and 
dyed in logwood. 

The chief application of logwood is in the dyeing of greys 
and blacks. 

The colouring matter is extracted either from the chips or from 
the rasped wood, by placing them into bags which are suspended 
in the boiling water in the dye- vessel. After two or three 
extractions the wood is practically free from colouring matter. 

A better method consists in bailing the wood in special boilers 
under prtissui e. About 160 lbs. of logwood chips are placed into 
a small kier and boiled three times with about 150 gallons of water 
at about 15 lbs. pressure. 

The chief mordants used in black dyeing with logwood are 
iron salts. Aluminium salts, used in conjunction with iron salts, 
give blacks which are njore violet in shade. 
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The Di/eivff of Lofjirood Block . — The following methods of 
dyeing logwood ])lack on cotton are in use : — 

Method (1). — Cotton pieces are padded in the mangle with a 
solution of pyroligniie of iron (5'^ to 6'’ Tw.), dried, passed through 
lime-water, rinsed and dyed in a bath containing logwood and a 
small (piantity of fustic extract. Jt is essential to use pyroligniie 
of iron which is free from sulphuric acid, or else the goods will 
be tendered. This method is also largely used for dyeing union 
goods (cotton warp and linen weft). 

Method (2). — Tlje cotton is first impregnated, preferably by 
steeping, with a solution of pyrolignite or nitrate of iron, 
which is afterwards fixed with soda ash or with lime-water. 
Iroii-buir is formed on the fibres. Th(i materia] is then dyed in 
logwood. 

Method (3). -The cotton is steeped overnight in a tannin bath. 
Sumach, nut-galls, myrabolans, etc., may be used for this 
purpose. This is followed in the morning by a passage through 
an iron mordant, preferably pyrolignite, or nitrate of iron, then 
by a treatment with milk of lime or chalk. The goods are finally 
dyed in logwood. 

In some cases the cotton is treated with lime or chalk imme- 
diately after the steeping in the tannin liquor. 

Method (4). — A so-called chrome black is jn’oduced by entering 
the cotton into a boiling l)ath containing 10 to 15 per cent, of 
logwood extract, working it for some time and steeping overnight. 
After wringing the cotton is worked for half an hour in a cold 
bath containing 3 to 4 per cent, of bichrome and 3 to 4 per cent, 
of copper sulphate. It is then taken back to the logwood bath 
(with or without the addition of a further quantity of logwood 
extract), to which about 3 per cent, of soda ash has been added. 
If necessary the black may be “ saddened ” by adding some 
ferrous sulphate. 

Method (5). — Equal parts of pyrolignite of iron and of 
filuminium acetate (5^’ Tw.), may,, be used together as a mordunt. 
Arsenate of soda or sodium phosphate should. ])e employed for 
fixing this mordant. 

Method (()).- Catechu may be used as a mordant in place of 
sumach in dyeing logwood blacks. The cotton should l)e entered 
into the boiling catechu bath, steeped overnight and then fixed in 
a boiling solution of potassium or sodium bichromate. This should 
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be followed by a ireaimeni with ])yrolif^nite of iron and finally 
by dyein^y with lopjwood. 

]\Irt]i()(l{l). — M. Scbiit/.enber^er^ fjjives the following luethod for 
dyein<^’ a chrouir hlarL in a, single bath :—I)iHHolve 8'8 lbs. of 
bichromate of^)otasb in a small quantity of water, mix the 
sohitioii with 100 "aliens of logwood decoction at 8 ’ Tw#, and add 
7'7 lbs., hydrochloric acid, 8U Tw. The cotton is introduced 
into the cold solution, and the tempera, ture is very gradually 
raised to boiling point. Tlu; cotton acxpiires at first a deep 
indigo-blue shade, which changes to a hlue-black on washing 
with a calcareous water. 

A slight modification of this process consists in working the 
cotton in a solution containing at first only the bichromate of 
potash and hydrochloric acid, and adding the decoction of k)g- 
wood to the dye-hath in small portions from time to time, 
gradually raising the tern i)ei’a, ture as Indore. 

Method (8).— Logwood black may also bo dyed in one bath, 
according to tJie following method : 15 to 20 per cent. logwood 
extract, 5 pci* cent, copper acetate, or 1 [lercent. coppei* sulphate, 
and 4 per cent, soda ash. Enter the cotton into the cold dye-bath, 
and raise the temjierature gradually to about 150 ' E. 

Method (9).— Very good bine-blacks are produced by dyeing 
logwood black on cotton which has been first dyed blue in the 
indigo vat. The following is a special method, according to the 
DenUehe Farherzeitnufj, 

The cotton yarn is boiled out in a solution of sodium silicate, 
rinsed, dyed a light blue shade in the indigo vat, soured with 
sulphuric acid and rinsed. Jt is then dyed with 15 per cent, of 
logwood extract and li per cent, of cop})er sulphate, at a tempera- 
ture of 122'" F. Lift the yarn and allow to age in the air, wring 
and dry in a fairly hot stove. The colour is finally developed in 
a hot bath containing 8 per jent. of potassium bichromate. The 
yarn is now thoroughly rinsed, passed through a solution of 
Turkey-red oil and dried. 

Cotton piecegoods are frequently dyed logwood black on 
continuous dyeing •machines, similar to those which are used 
in dyeing the sulphur dyestuffs. 

Thef method resembles that given below for the continuous 
dyeing of cotton warps. 

1 Traite des Matieres Colorantes, 
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Ji lack on WO Urn. of Tjooae Cotton,— k very l)eautiful black 
may bo dyed ID th (3 following manner: — Pro})are the first bath 
l)y boiliiig out 10 lbs. of fustic cbij^s, 10 lbs. catechu, lbs. copper 
sulphate. Enter the cotton into the boiling bath, boil for 1 
hour, steep overnight. Take out in the mornfng and hydro- 
extract. 'Prepare a fi’esh batli with : — 5 lbs. potassium bichro- 
mate, 5 lbs. co])per sulphate. Enter the cotton at the boil and 
work for 2 hours. Take out, allow to drain, wash thoroughly, 
hydroextract and open the cotton well out. 

The dye-bath is prepared by ])oiling out 70 lbs. logwood chips and 
5 lbs. fustic chips ; then add IJ lbs. copper sul[)hate. Enter the 
cotton at the hoil, work it well for 2 to 3 hours, until tbe shade 
required has been obtained. 

lilackonWOlhs.qf Loohc Cotton. — 25 lbs. sumach leaves, 15 lbs. 
catechu, 25 lbs. logwood cbi})s. ddie catechu is dissolved in boil- 
ing water, the sumach and the logwood are filled into bags, which 
are suspended in the boiling dye-batb. Then add the catechu 
solution and 5 lbs. copper sulphate, enter the cotton, boil slightly 
for 1 hour, allow to remain in the hath overnight. Next morn- 
ing lift the cotton out, boil 50 lbs. of logwood chips in the liquor, 
and add 7 lbs. of soda ash and 5 lbs. coj^per sulphate. Enter the 
cotton, allow to simmer for about half an hour, and leave the cotton 
in the hath from 0 to 8 hours. Then lift out, wash and dry, 
If fustic chips are used in place of the sumach, a somewhat 
duller black is obtained. 

Logwood Black on 800 lbs, of Cotton Yam. — Prepare the bath 
with : — 20 lbs. sumach extract, 7 lbs. logwood extract, 8 lbs. fustic 
extract. Enter the yarn at 185° E., turn a few times and steep 
overnight. In the morning lay up and allow to drain. Then 
give 5 turns in a cold bath containing 25 Ihs. ferrous sulphate and 
9 lbs. chalk ; wring out and treat for half an hour in the old sumach 
bath, wring and turn 5 times in a cold bath containing 7J lbs. 
potassium bichromate ; steep for half an hour, lift out, allow to 
drain, and dye 1 to hours with 15 lbs. of logwood extract, the 
decoction of 10 lbs. of logwood chips and \\ lbs. soda ash ; lay up, 
add 5 lbs. ferrous sulphate to the bath, turn 5 times, wash 
i^horoughly, and oil with an emulsion of 9 lbs. cotton-seed oil 
and \ lb. soap. Wring or hydroextract, and dry. 

Logwood Black on Cotton Warps , — The warps are boiled in a 
two-box machine with extract of myrabolans. This is followed 
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by a passage through a three-box machine, the first 2 ])oxes 
containing lime-water, the 3rd box a solution of ferrous 
sulphate. The warps are now' allowed to lie for some time. 

The dyeing machine, which resembles an ordinary warp 
dyeing maehiTie (Fig. 85, p. 304), consists of 8 boxes, total 
length from 35-40 feet. The 1st, 7th and 8th box » are each 
about 5 feet, the other boxes each about 4 feet in length. 

Lime-water is continuously supplied into box 1, wliilst tlie 
boxes 2, 3, 4, 5 and 0 contain a solution of logwood extract. 

Whilst the dyeing operation is proceeding, “ heniatine ” solu- 
tion is continuously supplied into box 6 only. From here the 
litpior passes by means of suitably jdaced overflow pipes into 
box 5, then into box 4, then into 3, and finally into box 2. In 
this box the nearly exhausted logwood liquor meets the freshly 
mordanted w'arp. 

Nearly all the dye-stuff is absorbed by the cotton, and the 
exhausted liqufir is conducted aw^iy through an overflow' pipe. 
From box 0 the warp, after having been squeezed, passes into 
box 7, which contains a weak solution of ferrous sulphate. In 
the 8tli box the w'arp is finally rinsed in running water. 

The W'arp may be dyed in “ one run ” if a machine about 80 feet 
in length is used, consisting of K) boxes, each of which should 
be about 8 feet in length. The quantities required to dye 
1,000 Ihs. of warps are approximately : — 40 lbs. logwood extract 
(hematine), 25 lbs, ferrous sulphate, 120 lbs. extract of myrabolans, 
56 lbs. quicklime. 

Logwood J{Ja(‘k on Cotton IHecegoods . — In place of mordanting 
the cloth with iron liquor alone, which is apt to produce 
“ bronzy ” shades, a mixture of iron liquor and “ red liquor ” is 
frequently used. The cloth is passed through the mordant in 
a slop-padding machine ‘ind immediately run over the drying 
cylinders. • 

Preparation of the Padding Liquor : — 6 gallons of iron liquor at 
31° Tw., 3 gallons of red liquor at 16° Tw., and about 27 gallons 
of water. The specific gravity of the solution should be about 
6° Tw. 

The pressure on the bowls of the padding machine should 
be regulated so that a piece of 79 yards in length and 
24J inches in width, weight about 18 lbs., will take up about 2 
gallons of this mordant. After drying, the pieces are aged in the 
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Mather-Platt and fixed in an open soa 2 )er. Various fixing agents 
may be used ; good results are obtained by fixing in a solution con- 
taining about d ozs. of sodium lunarsenate andl^ ozs. of sodium 
phosphate, ])er gallon, with the addition of a small (piantity of 
chalk. The jheces are passed through this solutfon in the first 
compartment of the open soaper at a temperature of about 70'^ C. 
After this the goods are first washed in boiling and then in cold 
water. If a. large number of pieces be passed continuously 
throiigb the machine, it is advisable to prepare a stock solution 
which is added from time to time in order to keep up the 
strength of tbe lixing ])ath. The pieces are dyed in rope form 
in the dye-]) 0 ck. A small (piantity of chalk is first added to the 
W’ater in the dye-beck, and aftcu’ this the recpiisite (juantity of 
colouring ma,tter. For 70 lbs. of cloth, 5 lbs. of logwood extract 
and h to lb. of fustic extract (or (juercitron extract) will bo 
required. The pieces are entiu’ed into the cold bath ; the 
temperature is then raised within half mi hour to the boil, at 
which temperature the dyeing is continued for half an hour. 
The goods are now washed and, if necessary, jiassed through a 
Imth at about 60'’ C., containing a]) 0 ut \ iier cent, of potassium 
or sodium bichromate. Tho^y ai’e finally washed and dried. 

Fniitir, Yclloir ffYod or Old Fustic. 

Fustic is the waiod of a tn^i; Ixdonging to the Frtica(U'(C, known 
as Morns tinctoria. Supeiior qualities are obtained from Cuba 
and Tampico. The colouring matter of fustic contains, according 
to Wagner, morudannic acid and inorir acid. The wood is sold 
either as chips or raspings, or in the form of liquid or solid extract. 

Fustic was formerly largely employed in dyeing yellow shades. 
It is now chiefly used for the purpose of shading logwood blacks 
and in conjunction with catechu for browns. 

Dyed on tin and aluminium mordants, fustic produces yellows ; 
on iron and copper mordants, yellow-olive shades ; on chromium 
mordants brownish -yellow shades. 

Greens may be obtained by dyeing cotton in the indigo vat, 
mordanting with aluminium acetate, fixing with sodium silicate, 
and finally dyeing with either fustic, quercitron bark, or weld. 

Fustic is sometimes used for shading Aniline blacks. 

Young Fustic or Fiistct* 

Young fustic is the wood of the tree Rhus cotinus. 
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It gives shades similar to those produced with quercitron bark 
and Persian berries. The shades are, however, very fugitive, and, 
therefore, little used. 

Quercitron liarjc. 

Quercitron bark is the inner bark of a species of oak,, Qiicrcm 
nvjrayOx Quercus tinctoria, which grows chiefly in Pennsylvania and 
in North and South Carolina. The colouring matters contained 
in quercitron bark are qucrcitrin and (jiicrcetin. 

The shades obtained by dyeing with a decoction of the bark 
are similar to those obtained with fustic. 

Quercitron bark is sold as extract or in the form of powder. 

Flarin, which gives stronger and brighter shades, is a prepara- 
tion of quercitron bark. 

Weld. 

Weld is a kind of mignonette, Reseda lufeola, which is cultivated 
in France and in other European countries. The colouring matter 
of the weld is luteolin. Shades obtained by dyeing weld on 
different mordants resemble those produced with fustic and 
with quercitron bark. 

Turmeric or hid lari Sadfroii. 

Turmeric is the root of the Curcuma tinctoria, which grows in 
China and in the East Indies. The colouring matter contained 
in turmeric, is readily soluble in alkaline solutions, but 

OTily slightly soluble in water. Cotton and other vegetable fibres 
may be dyed direct or with the addition of a small quantity of 
sulphuric acid or alum. Brilliant yellow shades, very fugitive 
to light and turning brown with soap and alkalies, may be 
obtained by dyeing with turmeric. 

Persian Berries. 

Persian berries are the dried unripe fruit of Uhamnus, a shrub 
which grows in the East and in Houthern Europe. The yellows 
produced by Persian berries are redder than fustic or quercitron 
bark shades. • 

The colouring matter is chiefly used in calico printing. 

Sa-floicer or Bastard Saffron. 

Safflower consists of the flower of Carthamas tinctoria. It 
contains two colouring matters, a yellow which is readily soluble 

B.D. N 
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in water and a red which is insoluble. Previous to the introduc- 
tion of the coal-tar dyestuffs, the red colouring matter of the 
safflower had been used extensively in Europe in cotton dyeing. 

The author^ found that the yellow colouring matter of the 
safflower had been used in the dyeing of muiifmy cloths of two 
mummies which belonged to the Xllth. dynasty, about 2,500 b.c. 

IleA Woodf — Wood, — Sapaii JVood, — Lima Wood or Per- 
nambuco Wood. 

These woods are known as soluble red woods, because tlie 
colouring matter, brasiUu, which they contain in the form of a 
glucoside, is readily soluble in water. The woods belong to the 
various species of the genus C(cs<dpiiia which grow in Brazil, 
Mexico, Peru and the East Indies. The red woods are sold in 
the form of chips, raspings, or extracts. Dyed on aluminium 
mordants they give dull bluish-red shades; on tin mordants 
scarlet shades, which are very fugitive. 

Barwood, — Camwood, — Sandal Wood , — Saunders Wood or 
Gaban Wood. 

These woods belong to the class of insoluble red leoods, l)ecauBe 
the colouring matter which they contain is practically insoluble 
in water. They are used in the form of raspings. Imitations 
of Turkey-red were formerly obtained by dyeing barwood on a tin 
mordant. 

Barwood shades are faster than shades obtained by dyeing 
with the soluble red woods. 

Madder. 

Madder is the root of the liubia line tori am. It was formerly 
very extensively employed in dyeing Turkey-red. Madder was 
formerly cultivated in many European countries, but it has been 
entirely replaced by the Alizarines. The colouring matters con- 
tained in the madder root in the state of glucosides are alizarine 
and purpurine. The latter produces yellower shades than the 
former. The application of madder in cotton dyeing is identical 
with that of Alizarine. 

Cateehn, — Cutch, — Terra Japouica or Gambier, 

Next to logwood, catechu is one of the few of the natural 
^ Joarn. t^oc. JJyers and ColmirisU, Vul. XXV,, 223 -227, 1909. 
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colouring matters which is still extensively employed in cotton 
dyeing. 

The Bengal catechu is obtained from Acacia caicchu^ the Pegu 
or Bomhay catechu from Arcca catechu, and the Gamhiev from 
Uucaria Gamhicf. All the different kinds of catechu contain 
catcchutannic acid and catcchiiL Catechu is excellently suited 
for the dyeing of heavy brown shades, which are remarkable for 
trbeir fastness. Catechu is frequently used as a mordant for 
the basic dyestuffs. Useful shades, very rich over hand, are 
produced by dyeing colours such as Magenta, Rismarck Brown, 
Methyl Violet, etc., on a catechu ‘‘ bottom.” 

Catechu should be dissolved in boiling water with the addition 
of about 5 per cent, of copper sulphate, calculated on the weight 
oi the catechu. The cotton should be entered into the hot dye- 
bath (180'' to 212'' E.), worked for to 1 hour, when dyeing light 
shades, whilst for dark shades it is better to work for half an hour 
and to steep the cotton overnight. The material is now wrung 
or hydroextracted and the colour is developed and fixed in a 
fresh hot bath containing potassium or sodium bichromate. 

It is doubtful as to whether this method gives the most 
economical results, especially if the catechu bath has to be used 
repeatedly. Developing of the colour in a fresh bath with 
copper sulphate will, in many instances, give better results. 

For heavy shades the cotton may be treated with the catechu 
solution and then passed through a bath containing an iron 
mordant, such as pyrolignite of iron, or ferrous suljjhate. The 
material is finally chromed. 

A groat number of shades are obtained by adding logwood, 
fustic, etc., to the catechu bath, or by topping catechu shades 
with these colouring matters. 

In conjunction with logwood, catechu is also used in dyeing 
blacks on cotton. The material is treated first with catechu, or 
with catechu and logwood extract, then with an iron mordant, 
afterwards dyed with logwood and ^nally fixed with bichrome. 

Another method consists in drying the material after the 
impregnation with catechu and before the fixing wdth bichrome. 

Catechu is also extensively used in dyeing sail-cloth and yarn 
used in the manufacture of fishing nets. It exerts a preservative 
action on cotton, i,e., it prevents it from becoming rotten after 
impregnation with the sea^water. 

N 2 
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The following natural colouring matters, are of no interest to 
the cotton dyer : — 

Cochineal, Ammoniacal Cochineal, Lac-dye, Kernies, Orchil, 
Ctulhear, A nnatto, ' ( )rlean. 

In the following a few methods of dyeing browns, gi’eys, etc., 
with catechu, logwood, etc., are given. 

Grey on 150 lbs. of Loose Cotton. 

BO lbs. logw'ood chi^js, 10 lbs. fustic chips and 10 lbs. catechu. 
Boil for one hour, then add sl()\^ly 2^ lbs. soda ash, 5 lbs. copper 
sulphate and 1 pint pyrolignite of iron. Enter the cotton, work 
near boiling point for 1 hour, steep overnight, lift out in the 
morning, allow to drain and wash. 

Medium Grey oii 100 lbs. of Cotton Yarn. 

Work the yarn for about half an hour in a bath containing B5 
gallons of a decoction of logwood (seep. 171), with the addition of 
a small quantity of soda ash. Wring and treat for half an hour in 
a fresh bath with B lbs. ferrous sulphate and 1] ozs. soda ash. 
Binse, wring and pass again through the first bath, wring, pass 
through the second bath, wash, soap and dry. 

Light Grey on 100 lbs. of Cotton Yarn. 

Treat as given for medium grey with 18 gallons of logwood, 
2 lbs. ferrous sulphate and 1 oz. soda ash. 

Medium Grey on, 60 lbs. of Cotton Yarn. 

Work the yarn for half an hour in a cold bath containing 2 lbs. 
sumach extract and 1 lb. quercitron extract (solid) ; wring or 
hydroextract and treat cold with 2 lbs. ferrous sulphate and 1 lb. 
nitrate of iron ; allow to drain, and finish with 2 lbs. of alum at 
llO'^ wash, wring and dry. 

Medium Yellowish-brown on 50 ^bs. of Cotton Yarn. 

Work the yarn for half an hour at 156^ E., in a bath containing 
6 lbs. catechu, 1 lb. quercitron extract (solid) andB lbs. turmeric. 
Allow to drain, and turn for a quarter of an hour in a fresh bath 
with 1^ lbs. bichrome, at 156^ Y. Allow to drain and pass 
through a bath at 110*^ F., containing 2 lbs. alum. Wash and dry. 

Dark Brown on 50 lbs. of Cotton Yarn. 

Work the yarn for 1 hour at ITO'^ F., in a bath containing 
14 lbs. catechu, 4 lbs. logwood extract (solid), 2 lbs. quercitron 

c 
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extract (solid). Allow to draiix and work for a quarter of an hour 
at 170^ F., in a bath with 2 lbs. hichrome. Wash and dry. 

Liffht hriUmnt Yellow on 50 //>«. of Cotton Yarn. 

Prepare a hatji with 14 lbs. turmeric and 8 ozs. sulphuric acid. 
Turn the yarn for a quarter of an hour at the boil. Rinse and dry. 

Dark Maroon on 50 Ihs. of Cotton Yarn. 

12 lbs. catechu, 1 lb. copper sulphate, 4 lbs. logwood extract 
(solid). Enter the yarn at 190'" F., give a few turns and steep 
overnight. Lay up in the morning and fix for a quarter of an hour 
at 190“ F., with 3 lbs. bichrome. Return to the first bath, to which 
4 lbs. of logwood extract have been added, w'ork for half an hour, 
wring and pass through an emulsion of soap and oil. Wring 
and dry. 

Broirn on 150 Ihs. of Loose Cotton. 

Prepare the bath with 35 lbs. catechu, 7 lbs. logwood extract, 
7 lbs. quercitron, 7 lbs. copper sulphate. Enter the cotton, boil 
for 1 hour, steep overnight. Take the cotton out in the morn- 
ing, allow to drain, hydroextract and enter into a boiling bath 
containing 2^ lbs. copper sulphate and 5 lbs. biebrome. Allow the 
cotton to remain in this bath for 2 hours, lift out, drain, and allow 
to age for some time. Wash thoroughly and dry. 

Cateehn Brown on Cotton ]]^arj}s. 

A solid cutcli brown on cotton warps may be dyed in a 5-box 
warp dyeing machine. See p. 364. The width of the l>oxes is 
2J feet, the depth 2^ feet. The length of the first 4 l)Oxes is 
4 feet each, that of the 5th box, 5 feet. 

In the 1st and 2nd box the warp is impregnated with the 
catechu solution which has been prepared with the necessary 
quantity of copper sulphate. The 3rd box contains water, the 4th 
the bichrome solution. In the 5th box the warp is rinsed in 
running water. • 

Approximate quantities required for dyeing 300 lbs. of cotton : 
1 cwt. catechu, 15 lbs. copper sulphate, 30 lbs. bichrome. The 
warp should be well boiled either in a high-pressure or a low- 
pressure kier and squeezed before dyeing. 

A certain amount of catechu is removed by the slight rinsing 
given in the 3rd box, but it has been found that the shades of 
brown produced are much cleaner (less “ dusty ”) than if the rinsing 
is omitted and the warp passed directly into the bichrome bath. 
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AimREVIATIONR USED IN PaIITS VIII. TO XIV. 

Bn. .Biidisclio Aiiilin und Soda-Falunl^ Liidwi^shafoii-on-Bliiue. 

BAC. Tho British Alizarine Company, Limited, Silvortown, London. 

Bo. .Aetieii fresdlseliaft fur Anilin-lAdirikation, Berlin. 

By. 'I'iirhenfahriken, vorm. Fr. Bayer A Co , Llberfeld. 

C. Tho Clayton Aniline (tomi»any, Limited, ManehoRter. 

(^a. 'Ta'opold t'assella A’ Co., CLm.b.lL, Frankfort-on-Maine. 

Cl. Soeiety of t'hemical Industry, Basle. 

Cl. Claus A Co., Lroylsden, near Manche.ster. 

Da. AVuelfin^-, Dahl A Co., Act.-G('s., Barmen. 

Dll. L. Durand, IJu^uonin A (’o., Basle. 

G. Aniline (Adour and Fjxtraet Works, formerly J.lh, Oei^^y, Basle. 

11. Bead, Holliday A Sons, Limited, Iluddorsfudd. 

J. • Carl Jager, Dusseldorf-Doiendorf. 

Xa. Xalle A Co., AcL-Ccs., Biohrich-on-Bhine. 

Leo. * Farhwerk Muhlheim, formerly A. Leonluu’dt A (Jo., Muhlhcim. 

Lov. Tie vin stein Limited, Blackley, Manchester. 

ML, ^ Farhwerko vorm. Meistor, Lucius A Bruning, IIoochst-on-Maino. 

Ce. . Chemisebe Fahrik Ciiesheim-Elektron, Werk Oehlor, Ofi'enbach-on- 
Maine. 

OSF. Erste Oesterreichisehe Soda Fabrik, Hruschau. 

Foil’. <Soci(jte Anonyme dos Matieres Colorantes et IToduits Chimiqnes de 
Saint-Denis (A. Poirrierand G. Dalsace), Paris. 

Sa. Sandoz Chemical Works, Basle. 

Sell. ^The Schoellkopf Aniline and (Jhemical Co., Buffalo. 

W. Chemische Fabriken^vorni. Weilcr-tcr Meer, IJerdingen-on-Ehinc. 



PART VIII 


BASIC COTTON DYESTUFFS 

{Dj/cstiifa which arc chiefly Dyed on Tannin Mordant.) 

[In tho following: tables the fi^?ures before the name of a dyostufp, e.(j., 
(1,2, a), indicate the special methods of dyeing described in Part VJII., 
which may be ai)})lied, while the letters after the name, pjj., (Ba.), 
denote the name of the maker or makers.] 


Yellow^s and Okanges, 

Acridine (lolden Yellow (Leo.). 
Ataidine Oranges (Leo.). 

Acridine Yellows (Leo.). 

Aniline Yellow (Oa.). 

Auracine (By.). 

(1, 6) Auramine (Ba., Be., By., OL, 
G., II., J., Ka., Loo., Lev., ML., 
8a., AV.). 

Aiirophosphino ( Be. ). 

(1) A/ophosphine (ML.). 
Ben/otlavine (Oe.). 

Brilliajit Phosphines (Be., CL). 

(1) Ohrysoidinos (Ba., Bo., By., Ca., 
CL, Cl., Da., 0., IL, J., Ka., Leo., 
Lev., ML., Oo., Poir., W.). 
Corioflavines (Oe.). 

Coriphosphines (By.). 

Cotton Orange (Da.). 

Diamond Pliosphine (Ca.). 
Euchrysine (Ba.). 

East Cotton Yellow (Da.). ^ 

Elavazol Yellow (Da.). 

Flavinduline (Ba.). 

Elavophosphine (ML.). 
Homophospliine (Leo.). 

(1, 2, ;3, U Janus YellSw (ML.). 
Leather Yellows (Da., Ka., Leo., 
ML.). • 

(1) Methylene Yellow (By., ML.)- 
New Acridine Orange (Leo.). 

New Phosphine (Ca.). 


Para- Phosphine (Ca,). 

I’atent Phosphines ((d.). 
Philadelphia Yellow (Be.). 

(1) Phosphines (Ba., Be., (-a.. Cl., 
Da., IL, J., Ka., ML., Oe., Poir., 
AY). 

Rheoninc (Ba.). 

Rhoduline Orange (By.). 

Rhodulino Yellows (By.). 

Tannin Oranges (Ca.). 

Thioflavines (Ca.). 

Yellow (Be.). 

Xanthine (Poir.). 

Red.s. 

Acotuto Magenta (II.). 

Acridine Reds (Leo.). 

Acridine Scarlets (Leo.). 

Aniline Maroon (Ca.). 

Aniline Scarlet (AV.). 

Anisolino (Monnet). 

Bordeaux (Ka., W.). 

Brilliant Rhodidino Red (By.). 
Brilliant Rose (lieo.). 

Jirilliant Saffranine (Be.). 

(1) Camelia (Be.). 

(1) Cardinal (Be., ML.). 

Cardinal Red (AV.). 

Carthamines (AV.). 

(1) Cerises (Ba., Be., Ca., Da., G., 
H., Ka., ML., AY). 

Clematine (G.). 
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Cotton Eoda (Lev.). 

Diamond Mn,"cnta (Jia., By., Da., 
CL). 

Fast Pinks (Da.). 

Fast DllSa (Leo.). 

Coranium (t^a.). 

(1) Oivnadine (IL, Oe., ML.). 
Ii’isaniine ((^a.). 

(1) Isorulnne (Po.). 

(1, 2, ;L 4 ) Janus Bed (ML.) 

(1) Ma,jL 4 enta, Fuclisino or Boscinc 
(J?a., U(5, Hy,Ca., CT., Cl., Da., G., 
II., J., Xa., JjOo., ml., Go., Poir, 
Sa., W.). 

Magenta Powder (Ba,). 

Mau^cmta Hcarlot (lla.). 

(1) Maroon (TT., ML.). 

Neutral Bed (t'a.). 

(1) New Mag'cnta (ML., By., Oe.). 
Pyronino (Leo.). 

(1, 0) Bhodainines (Ba., Bo., By., 
CL, Ka,.,ML., Sa.). 

(1) Bhodainine Ponceau (ML.). 
Bhoduline l^inks (By.). 

Bhoduliiie Bod (By.). 

Bhoduline Scarlet (By.). 

(0) Bosazeine (Ca.). 

Bosole Bed (By.). 

Bosole Scarlet (By.). 

Buhine (Ba., Be., Da.). 

Bussian Bed (Ca., Oc.). 

(1, 4, 6) Saffranino (Ba., Bo., By., 
Ca., CL, CL, Da., IL, J., Ka., 
Leo., ML., Oe., Poir, Sa., W.). 
Saffranino Scarlet (Ba., Leo., ML.). 
Scarlet (Da.). 

(1) Scarlet for Cotton (Ca., ML.). 
Tannate Fast Scarlet (Da.). 

Tannate Bubine (Da.). 

Blues and Violets. 

Acotiii Blue (CL). 

Acetinduline (Ca.). 

Alkali Blues (CL). 

Alkaline Blue BBB to 6B (Ca.). 

Azure Blue (II., Sa.). 

Baslo Blue (DH.). 

Bengal Blues (G.), 


(5) Blackley Blues (Lev.). 

(5) Bleu do Lille (Oo.). 
iirilliant Blue (Sa.). 

Brilliant (h’csyl Blue (Loo.). 
Brilliant Dia,zino Blues (Ka.). 
Brilliant Glacier^BIuo (CT.). 

Brilliant Bhoduline Purple (By.). 
Brilliant Victoria Blues (CT.). 

Caju’i Blue (Leo.). 

(.5) China Blue (Ml..). 

Cleinatine (G.). 

(.3) Cone,. Cotton Blues (ML.). 

(.3) Cotton Blues (Ba., Da., G., ML., 
Oe., Poir.). 

(.3) Cotton Light Blue (ML.). 

Cresyl Blue (Loo.) 

Cresyl T'ast Violets (Loo ). 

(1) Crystal Violet (Ba , By , Ca , Cff., 
l)a,'G , ML., Sa, W.) ' 

Dark Blue (Ba ). 

Diazine Blue (TCa.). 

Diphon Blue (Be.) 

(1) Ethyl Blue (ML.) 

Ethyl Purple (Ba , Cl.). 

Ethyl Violet ((kystal Violet), (Cl.). 
Fast Blue (CL, Ka., Leo., Sa., W.). 
Fast Blue for Cotton (Be., Poir., Oe.). 
(1) Fa.st Cotton Blues (ML ). 

Fast Navy Blues (Ka., Oe.). 

Fast Neutral Violet (Ca.). 

(1) Fast New Blue (ML.). 

Gontianinc (G ). 

Glacier Blue (Cl.). 

Tloliotropes (Ka., Leo.). 

Helvetia Blue (G.). 

Hofmann’s Violet (Poir.) 

(1, 4) Indamine Blue (Cl., ML.). 
7ndazines (Ca.). 

Indinc Blues (Lev.). 

Indoine Blue (Ba., G.). 

(4) Indol Blue (Be., Leo.). 

Indono (Ca.) [Madras Blue (Poir.)]. 
Indono Blues ^(By.). 

(1) Indophene Blue (ML.). 

(1, 2, 3, 4) Janus Blue (ML.). 

(1, 2, 3, 4) Janus Dark Blue (ML.). 
Jute Blue (Oe.). 

Light Blue for Silk (Be.). 
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Madras Blue (Poir.). 

Malta Blue (Poir.). 

(1) Marine Blues (Bn,., ML., Sn., W.). 
Moldola’s Blue v. New Blue. 
Metuplienyleiie 11 ]uch ((a.). 

Methyl Blues (Be , ( ^a., ML.). 

(5) Method Blue for (Jetton (Ka , (>c., 
ML.). 

(5) Methyl Potton Blues (Da.). 

(1) Methylene Blues (Ba., Be., By, 
('a., (d., (} , II , J., (JI., Ka , Leo., 
ML, Oe., Poir., Sn., AV ). 

(1) Methylene Dark Blue (ML.). 

(1) Methylene 1 1 oliotrope (ML ). 

(1) Methylene Indigo O, SS (ML.). 
(1) Methylene Violets (ML ). 

Methyl Indones (Pa.). 

(1) Methyl Violets (Ba., Be., By., 
Ca., C^l , (JI , Da., (J., J., Ka , Leo., 
Lev-, ML., Oe., Poir., Sa.) 
Muscarine (DII ). 

Naphthol Blues (Da., W.). 

(4) Naphtindones (Oa). 

Navy Blue D. (Oe.). 

Neutral Blue ((Ja ). 

Neutral Violet (Oa.). 

New Blues (Meldola’s Blue) (Ba., 
By., Ca., CL). 

New Cotton Blues (Leo.). 

New Ethyl Blue (ML.). 

New Metamine Blue (Ijeo.). 

New Methylene Blue (By., Ca.). 

New Victoria Blue (By., 01., M.L.). 
Night ]Uue (Ba., CL, *Sa.). 

Nile Blue (Ba.). 

Paraphenylciic Blue (Da.). 
Paraphenylene Violet (Da.). 

Paris Violets (Methyl Violets) (Boil’ll. 
Peacock Blues (Ka.). 

Phenine Dark Blue (Da.). 

Phenine Navy Blue (Da.). 

Printing Blue (Ca.). ^ 

Pure Blue (Ka., Oe., ML.). 

Bed Blue in grains (Oe.). 

Bed Viofot (W.). 

Bhoduline Heliotrope (By.). 

Bhoduline Sky Blue (By.). 

Bhoduline Violet (By.). 


(1) Bosolan BO (ML.). 

Sctocyanine (G.). 

Sf^toglaucine (0.). 

Setopalino (G.). 

Solid Blue (Oa.). 

(5) Soluble Blues (Iva., OL, Oe., Sa.). 
Swiss Blue (IL). 

Tannate Violet (Da.). 

Tannin Heliotrope (Ca.). 

Thiazine Blue (G.). 

(1) Thionino Blue (Be., ML.). 
Toluidine Blue (Ba.). 

Toluylene Blue (Oe.). 

Turquoise Blue (By.). 

(1, 2, ;L 4) Victoria Blues (Ba., Bo., 
By., 01., J., Ka., lL,ML.,Sa.,W.). 
Victoria Pure Blue (Ba.). 

Adolet 0 (Poir.). 

(0) AVater Blues (Bo., Oa.). 

Obehns. 

Azino Green (Leo.). 

Benzol Green (Oe.). 

(1) Brilliant Green (Ba., By., Ca., 
Cl., Da., G., H., J.jLeo., ML., Oe., 
Poir., Sa., W.). 

('apri Greens (Leo.). 

CJhina Green (By.). 

Diamond Green (Ba.). 

Diazino Green (Ka.). 

Emerald Green (Da.). 

Ethyl Green (Be.). 

East Greens (Cl.). 

Green Powder (IL). 

Imperial Green (By.). 

(1, 2, a, 4) Janus Green (ML.). 

Leaf Green (Be.). 

Light Green (Leo., Poir., AV.). 

(1) Malachite Green (Ba., Be., Ca., 
Cl., G., IL, J., Ka., ML., Sa., AV.). 
•(1) Methylene Green (Ba., By., Cl., 
G., Ka., ML., Sa., AV.). 

New East Greens (Cl.). 

Solid Green (Ca , Leo.). 

Tannate Dark Green (Da.). 

Tannate East Green (Da.). 

ATctoria Green (Ba., J ). 

Zinc Green (J.). 



186 


BLEACHING .AND DYEING 


Bhownr. 

Ac-ridiiin Brown (fiOo.). 

(1) BiHinarck lirowiis (MiiiKdioator 
Brown) (Bo., B.y., On., ( B., Cl., Da., 
II., .)., Iva,., Leo,, liOV,Oo., Poir., 
Sa., W.). 

Brown (f. &’l?. none., ((I). 

(1) Cutch lirown ((B, ML.). 

(1) Dark Pnown (MTj.). 

Exfolfiior BrowTi (Da.). 

(1, ‘J, -I) Janns Brown (ML.). 

Loatlior P)rown (By., Ca.). 

Nut Brown ((Ja.). 

Phony lone Pu-own (W.). 

Pheonuio (P)a.). 

Tannin Brown (La.). 

(1) VT'suvine (Ba., Da., J., ML.). 

Vahious. 

Black for artiiioial Silk ((^a., AV.). 


Diazino Black (Ka.). 

Direct Oroy (Poir.). 
h'ast Drey U (Oc^.). 

Dr(\y NO (Sa.). 

Oroy (l\)ir.). ^ 

(1, 2, d, 4) Janus Blacks (MIj.). 

(1, 2, .1, “I) Janus Grey (ML.). 

Jot Black (Ba., J.). 

Juto Blacks (Ba., Bo., (’a,, OT., Lev., 

w.). 

Logwood Suhstituio (AA^.)- 
Afalta (iroy (Poir.). 

(1,1) MothylenoGroy (ML., Sa.). 
Neutral Black (AA'.). 

New Fast Gn'y (By.)* 

Ni^u'isiiu' (Poir.). 

Silk Grey, fast to water (ML.). 
Sj)ociaI ( Irey (Poir.). 

Tannato Fast Black (Da.). 

Tannate Greys (Da.). 


77/e Jiasir Dijestulfa are especially marked by their brilliancy 
and richness of shade. Their colouring power is superior to 
that of the 8ii1>sfa}itive (vH(m but they are, generally 

speaking, fugitive to light and do not stand washing very well. 
Although still largely used, they have been replaced to a con- 
siderable extent by the substantive dyestuffs. 

Application of the Basic Cotton Dyestuffs. 

])}88(>hiii[i of file basic dyesttffls. — The dyestuff should be 
stirred up with a small quantity of boiling condensed water; 
then gradually add more boiling water, stir and boil for a short 
time. If standard solutions are prepared care must be taken to 
make them sufficiently dilute in order to prevent crystallisation 
of the dyestuff’ when the solution becomes cold. 

A lira mine solutions should not bo heated above 160” to 170” F. 

Solutions of Bismarck Brown and (liriisoidvnc should be 
boiled a few minutes only. 

Victoria Bines should be stirred with acetic acid, Fast Blue 
for Cotton with acetic acid or hydrochloric acid, and some of the 
cheaper kinds of Maycnta with hydrochloric acid, before the 
boiling water is added. 

DipJicne Blue B (& li Base (Be.), 80 parts of which are equal 
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to 100 parts of Jiijfhnir Blur B d: B (Be.), is dissolved in the 
following]; manner Stir to a paste 1 part of the Ihise with 
*2 parts boiling water, add 2 parts acetic acid (80 per cent.), 
allow to stand for a short time, and then dissolve in boiling 
water. * 


Djjriuff nith (hr Banir Dijrslu/fs ou Taunin JMordanf. 

The principal mordants employed for fixing the basic dyestuffs 
are the tannins. The purest shades are obtained when tannic 
acid is employed. The other tannin materials, such as sumach, 
nut galls, myrabolans, etc., tint the cotton more or less, a fact 
which requires to be taken into consideration when employing 
these materials for mordanting. 

Sumach leaves, if used in place of tannic mad, are placed into 
a bag and boiled for ^ to 1 hour in the bath. 

The apiffication of catechu as a mordant for basic colours has 
been described under “Catechu.” In the following part the 
application of tannic acid will be discussed. Tlie corresponding 
quantities of other tannins which may be used in place of tannic 
acid depend upon the amount of tannic acid which the material 
used contains. The necessary information will be found under 
“ Tannins.” The amount of tannic acid used depends upon the 
quantity of dyestuff which has to be fixed upon the fibres. If 
the amount of tannic acid used is largely in excess of that 
required, uneven dyeings will result and the shades will suffer as 
regards brilliancy ; whilst, on the other hand, the fastness of the 
dyeings will be inferior if the quantity of mordant is too small. 

The cotton should be well boiled, and rinsed or soured and 
rinsed, before mordanting with tannic acid. The temperature 
of the mordanting bath, when entering the material, ought to be 
near boiling point, but the liquor must be allowed to cool during 
mordanting. For heavy shates the cotton is entered into the 
bath, containing 2 to 6 per cent, of tannic acid, worked for some 
time and then steeped for some l^ime in the liquor, usually over- 
night. For light shades the cotton is worked in J to 2 per cent, 
of tannic acid for 1 to 2 hours. 

The [proportion of cotton to liquor should be about 1 : 15 or 
1 : 20. The tannin bath may be used repeatedly ; one half of the 
quantity of tannic acid added to the first bath has to be added 
for every subsequent lot pf cotton. 
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Boiling, or wetting out of the material before the treatment 
with tannic acid, is not always necessary., For dark shades the 
cotton may be directly immersed in the hot tannic acid bath. 
An addition of Turkey-red oil, or, better still, of Monopolo soap 
to the mordanting bath will greatly assist e^fen penetration. 
Such an addition is also of advantage in mordanting very hard 
twisted yarns or heavy piecegoods. 

After impregnation wdth tannic acid the cotton is squeezed, 
wrung, or hydroexiracted, and is then ready for the fixing with 
tartar emetic or with another antimony salt. In very few 
cases only is the impregnated material dyed without previously 
fixing the tannin with an antimony salt, because shades obtained 
in this manner are not fast. The corresponding amounts of the 
different antimony salts which may be used in place of tartar 
emetic arc given on p. 81. 

The fixing hath is usually employed cold or warm, and it 
should contain from 1 to 4 per cent, of tartar emetic. It may 
be employed repeatedly, but as it becomes gradually more and 
more acid, it requires neutralising with either chalk or soda 
ash. When using the latter the solution should be added 
carefully until the bath becomes slightly turbid. 

The cotton should be thoroughly rinsed after fixing and before 
dyeing. In some instances, especially when a very strong 
mordant has been applied, the rinsing may be followed by weak 
soaping. Binsing after the soaping is not always necessary. 
Some of the mordant which loosely adheres to the fibres is 
removed by the soaping, with the result that faster and more 
even shades are obtained. 

Very heavy shades are dyed on a tannin mordant which has 
been fixed with an iron salt, usually pyrolignite, or nitrate of 
iron. Shades produced on this mordant are, however, not as 
fast as those obtained l)y dyeiiig on a tannin tartar emetic 
mordant. After treating in the usual manner in the tannin 
bath, followed by wringing or hydroextracting, the material is 
worked for 10 to 20 minutes* in a cold bath of pyrolignite or 
nitrate of iron, which stands at from to 4'^ Tw. Then rinse 
thoroughly and, if necessary, pass through a bath containing 
some chalk. From 2 to 4 per cent, of ferrous sulphate may be 
used in place of the other iron mordants, the shades are, how- 
ever, not as good as those obtained when using the pyrolignite. 
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The tannic acid is bettor fixwd, and faster shades are ultimately 
produced, if the cotton, mordanted with tannin and iron, is 
finally passed through a bath containing tartar emetic, or if the 
tannin is first fixed with tartar emetic and the iron salt is 
applied after wai’ds. 

The dye-bath should not be too concentrated, and hard water 
ought to be corrected by adding the necessary amount of acetic 
acid. In order to prevent the dyestuff from exhausting too 
rapidly an addition of 2 to 5 per cent, of acetic acid or alum is 
made to the dye-bath. When dyeing Sohihk Bines, Fast Blues 
and Ni <j rosin es on a tannin mordant, from 5 to 10 per cent, of 
alum should be added. 

Enter the cotton into the cold dyebath and add ^th or Jth of 
the total dyestuff solution. Work for some time, add another part 
of the solution, and so on until the whole of the dyestuff has 
been added. When the bath is nearly exhausted heat gradually 
to lf)0 to 200 ' F., and work the cotton for some time after the 
steam has been shut off. The material may be dried without 
rinsing, or it may be rinsed and, if necessary, slightly soaped. 
The fastness of shades dyed with the basic dyestuff’s is con- 
siderably improved if the cotton, after dyeing, is passed through 
tannic acid, and then through tartar emetic. The old mordanting 
licpiors may be used for this purpose. The fact that by this 
treatment the shades become somewhat duller must, however, be 
taken into consideration. 

Shades which are fast to a boiling soap solution may be 
obtained by this method with the following dyestuff’s: — Acridine 
Reds, Acridine Scarlets, New Acridine Orange, Pyronine 
Capri Greens, Capri Blues, Cresyl Blues, Brilliant Cresyl Blue 
2 B, Fast Blue, Indol Blue F, New Metamine Bine M, Cresyl 
Fast Violets, 

Shades dyed with Azure and Victoria Blue become brighter 
and more level if the goods are soured after dyeing for i to | 
hour at 140° F., with 1 to 8 per cent, sulphuric acid (D.O.V.). 
This treatment is followed by rinsing and soaping with 10 to 15 
per cent, of soap af 140° to 180° F. 

Special Methods of Dyeing with the Basic Dyestuffs, 

In the following some special methods will be described which 
are less frequently used in dyeing with the basic cotton dyestuffs. 
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Mrfliod (1 ). — Basic dyestuffs dyed in one hath. Patented by 
Meister, Lucius and Briining. 

Prepare the cold dye-bath with 6 to 8 per cent, acetic acid ; 
then add 1 to 2 per cent, tannic acid and finally the dyestuff 
solution (up to 1 per cent.). Enter the cottofi, work ^ hour 
cold, then»l hour at 104^’ F. and for ] hour at 140'' F., rinse, 
wring, dry. Faster shades are obtained by the following 
treatment : After dyeing as above, wring and add to the first 
rinsing hath ^ to 1.] per cent, tartar emetic. Turn a few times 
in this bath, rinse and dry. For the purpose of shading small 
quantities of dyestuffs may be added to the tartar emetic bath. 

Tlie Janus Jtyesfnffs take a position between the direct dyeing 
and the basic dyestuffs. They exhibit a strong affinity both 
towards the vegetable and the animal fibres. Deep shades may 
be obtained on cotton by dyeing with these dyestuffs with the 
addition of alum, acetate of zinc, chromium fluoride, or weak 
acids. 

True tannin lakes are formed by an after-treatment with 
tannins and tartar emetic. 

The following methods are recommended 

Method (2). Dyeimj.- Acidulate the dye-bath with .acetic acid, 
add 5 i)er cent, sulphate of zinc and part of the dyestuff solution. 
Enter the cotton at about 90'’ C. (194" F.), turn a few times 
and add the remaining dyestuff solution in several portions. 
After \ hour add 20 per cent, common salt or calcined Glauber’s 
salt, work for ^ hour near the boil, turn the steam off and work 
for J hour, llinse, wring, or hydroextract. 

Fixbig . — Enter the dyed cotton into a cold bath containing 
2 to 6 per cent, tannic acid or the corresponding quantity of 
sumach, work for ^ hour, lay uj), add 1 to 8 per cent, tartar 
emetic and 1*5 per cent, of strong sulphuric acid, enter, turn 
J hour cold, | hour at 50° C. (122* E.), | hour at 80“ to 100° C. 
(176" to 212" F.), rinse thoroughly and dry. 

Method {S).--Jjyem(/ as in IVfethod (1). 

Fixing. First Bath . — Enter the cotton into a “ short ” bath 
with the addition of 2 to 0 per cent, tannic acid (or a corre- 
sponding quantity of another tannin material), work for | hoar 
at 50" C. (122° F.), steep for some hours or overnight, wring or 
hydroextract. . 
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Second Bath. — Work in a fresh cold bath with the addition of 
1 to 8 per cent, tartar emetic for i to f hour, rinse, soap, if 
necessary, and dry. 

Method (4). - Dyelntj on unmordanted cotton, witli the addi- 
tion of acids or acid salts, such as alum, acetate of zinc, fluoride 
of chromium. 

Naplttindon . — Add 8 per cent, of aluminium sulphate to 
the dye-bath, turn a few times, tlien add the dyestuff solution. 
When all the dyestuff lias been added, raise the temperature 
to boiling and work at this temperature for 20 to 80 minutes. 

Naphtindon BB and hUamin. -These dyestuffs may 'also be 
dyed in a bath containing 80 to 50 lbs. of common salt per 
100 gallons of licj^uor. Irisamiii should be dyed at 122'-' to 145'^ F. 
After dyeing wring and dry at a low temperature. 

When dyeing with Naphtindon enter the material at 122‘' to 
145^ F., gradually raise the bath to the boil and finally rinse the 
cotton. 

Indol Blue.- Indol Blue may be dyed direct by adding 
5 per cent, alum or 8 per cent, aluminium sulphate, 10 per cent, 
common salt, and the necessary (juantity of dyestuff to the 

bath. Dye at 180 ’ F. for 1 hour. For very deep shades the 

additions must be increased, but it is not advisable to add 
more than 20 per cent, common salt and 10 per cent. alum. 

After dyeing rinse and work the material in a fresh bath for 

^ hour at 85 ' F., with 1^ times the quantity of tannic acid as 
that of dyestuff used. The tannic acid is almost completely 
exhausted. The dye-bath is not exhausted. For subsequent 
dyeings, alum and salt should be added in proportion to the 
amount of fresh liquor added, lledder shades are produced 
when working in a tannic acid bath at a lower temperature, 
whilst at higher temperatures the shades become more greenish 
in tone. * 

If the fixing bath is prepared with equal quantities of tannic 
acid and acetic acid, dyestuffs, .such as Sajihudne, Mclht/lenc 
Blue, Methyl Violet^ etc., may be added to the bath for shading 
purposes. 

Method (5). Tin or Tin and Tannin Mordant. 

Enter the well-boiled bleached cotton into a cold bath con- 
taining 0*1 to 1 per cent, of tin salt and a sufficient quantity of 
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hydrochloric acid to produce a clear bath ; work for J hour, lift, 
rinse and dye cold with the addition of 1 to 2 per cent, acetic 
acid. Wring or hydroextract without rinsing and dry. 

For very heavy shades : — Mordant with 2 to 8 per cent, tannic 
acid, and then treat with the tin mordant as abowe, rinse and dye 
at 104° F.. with the addition of 2 to 3 per cent, alum, or 1 to 2 per 
cent, acetic acid. 

Method (6). The lihodamiiies, llosazehics, either alone, or in 
combination with Aura mine and Sa (f ranine, give very beautiful 
shades when dyed on one of the following Turkey-red oil 
mordants. 

(1) 2 lbs. of bleached and dried cotton yarn are impregnated 
at a time in 1 part Turkey-red oil F (13a.), and 2 parts 
w'ater. The impregnation is carried out as in dyeing Turkey- 
red on cotton yarn. For every succeeding 2 lbs. of yarn 
sufficient liquor should be added to keep the volume of the 
impregnating bath constant. After impregnation the yarn 
should be wrung evenly and dried. This operation may be 
repeated once or twice. The yarn is dyed in the cold dyestuff 
solution, wrung or hydroextracted and dried. 

(2) Work the bleached, dried yarn for 20 minutes at 100’^ F., 
in a solution of 1 part of Turkey-red oil in 10 parts of water, 
wring and dry. A solution of soap may be used in place of Turkey- 
red oil. Now work the yarn for ^ hour at r20"'*F. in aluminium 
acetate, 7® to 10° Tw., wring and dry, or rinse thoroughly. 
The yarn is finally dyed in a lukewarm solution of llhodamine, 
wrung and dried. 

lihodamine S and S extra. 

For bright Pinks the yarn is mordanted in the usual manner 
with tannic acid, wrung and passed through a bath containing 
20 gallons of aluminium acetate, 9^ Tw. per 100 gallons of liquor. 
Kinse and dye in lihodamine. 

Rhodaniiuc 6G, 8G, S, IHamvnd Green G, I>, Methylene Blues. 

Light shades may be dyed with basic^ dyestuffs in the 
following manner Bleach the cotton, soap, rinse and dye in a 
bath containing 1 to 2 per cent, acetic acid, 9^ Tw., wring without 
rinsing and dry. The harder the water used in dyeing the more 
acetic acid will be required. 
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Indone Blue, Victoria Blues, Indoinc Blue, Soluble Bhes. 

Dye in a “ short ” lukewarm bath, with the addition of 1 to 4 per 
cent, alum, bring slowly to the boil, turn the steam off and work 
for a short tiuie. Wring and dry. Indone Blue and Indoine 
Blues should be worked for J hour in the boiling bath, then 
slightly rinsed and dried. 

Buir Blues, ]]'(iier JVues. 

Enter the boiled out cotton into a bath containing the requisite 
amount of dyestuff^ and in addition about 10 lbs. alum and 
1| lbs. soda ash. Work just below boiling point, wring and 
dry. The shades obtained are very brilliant but not fast. 

]^}ire Blue, ]lctoria Blue. 

Enter the cotton at the boil into a very “ short ” bath contain- 
ing, ])esides the necessary amount of dyestuff, 2 to 4 per cent, 
alum, or 1 to 2 per cent, aluminium sulphate, work in the cool- 
ing bath, wring or hydroextract and dry. The shades produced 
are not fast but brilliant. 

Metln/leiie JHues, Soluble Blues. 

Work the cotton for J hour in a luke warm bath containing 
4 to 5 lbs. of soa}) per 100 gallons, wring lightly but evenly, then 
steep in a cold bath containing 2 lbs. stannous chloride per 100 
gallons. Itinse, wring and dye in a lukewarm bath for to 1 
hour, with the addition of about 1 lb. of alum per 100 gallons of 
dye-liquor. Wring and dry. 

Methj/l Colton Blue. 

Very brilliant shades may be dyed with Methyl Cotton Blue by 
working the bleached yarn for | hour at 122'' F. in a bath 
containing 1 lb. alum and 4 lb. tartar emetic, and the necessary 
amount of dyestuff. After dyei^ig wring and dry. 

Soluble Blues, Methyl Soluble Blue, Methyl Soluble Blue 8>S'. 

See method on p. 272 (“ Acid Dj^estuffs ”). 

It should be meni;Joned here that the Sohble Blues, including 
Cotton Blues, Methyl Blues jor cotton, Water Blues, China 
Blues, Blackley Blues, etc., are also mentioned along with the 

Acid Dyestuffs,” because they can be dyed on unmordanted 
cotton as well as on cotton mordanted with tannic acid and 
tartar emetic. 

B.D. 
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The following dyestuffs may be dyed either on a tannic acid 
mordant or direct : Direct Grey^ Grey and Special Grey (Poir.). 

Dyeiny of Cops and Cheeses witJi the Bas^c Dyestufis, 

Both the “packing system” and the “perforated skewer 
system ” of machines may be used for mordanting and dyeing 
cops and cheeses with the basic cotton dyestuffs. After 
circulating the hot tannin solution for some time the cops 
are hydroextracted and placed back into the machine. The 
lukewarm tartar emetic solution is now circulated for some 
time, and after this the cops are thoroughly rinsed. An addi- 
tion of a small quantity of Turkey-red oil or Moiiopolo soap to 
tlie tannin bath assists the penetration in a very marked degree. 

It is also of advantage, in some instances, to soap the cops 
after mordanting, in order to remove all the loosely held tannin 
lake. It is not necessary to rinse after the soaping. 

Acetic acid or alum should always be added to the dye-bath. 
The dyeing should be commenced cold, and only a small portion 
of the dyestuff should be added at the beginning. After the 
liquor has been allowed to circulate for some time, the tempera- 
ture may be gradually raised and the remainder of the dyestuff 
added slowly. 

Dyeiny of Cotton Warps with the Basic ])yestiij)s. 

When dyeing very heavy shades the warps should be impreg- 
nated with the hot tannin solution in a machine similar to the 
ordinary warp dyeing machine, and then steeped in the tannin 
solution overnight. For lighter shades a passage through a G-box 
machine will give satisfactory results. Th& first two boxes are 
charged with the tannin solution, the next two with the solution 
of tartar emetic or antimony salt, with the addition of a small 
quantity of chalk, whilst the last two boxes are used for rinsing 
in running water. 

Soaping after mordanting will also be found of advantage in 
the case of warps, especially if the yarn is very hard twisted, 
and if dyestuffs are used which exhaust too quickly. Acetic acid 
or alum should be added to the dye-bath. The first end should 
be given cold, and only a small portion of the dyestuff solution 
ought to be added. The dyestuff solution may then be added 
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continuously whilst the warps are running through the machine. 
The temperature of the dye-bath should be gradually raised after 
each end. 

of Cotton IHeccffoodst with the Basic 1) if e stuffs. 

Cotton piecegoods may be mordanted with the tannin solution 
either in the padding machine or in the jigger. Enter the 
goods hot and allow to run for about 1 hour whilst the bath is 
cooling. The fixing with a cold or lukewarm solution of tartar 
emetic may be carried out in the jigger, in the padding machine, 
or in an open soaper. If two ends are given in the jigger or in 
the padding machine it is advisable to add one-half of the tartar 
emetic solution at each end. After fixing rinse well. The 
dyeing is usually conducted in the jigger. Large jiggers, which 
enable working with very dilute dyestuff solutions, are best 
suited for this purpose. The usual addition of either acetic acid 
or alum having been made to the dye-bath, a small portion of the 
dyestuff solution is added, and the first end given cold. Another 
portion of the dyestuff solution is now added, and the pieces are 
given the second end, cold. After this the dyestuff solution is 
added in equal portions at each end, and the bath is gradually 
heated to 150'^ to 200"^ F. In some cases it is advisable to give 
the pieces two ends in the cold dye bath containing the acetic 
acid only, before the dyestuff solution is added. 
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SUBSTANTIVE COTTON DYESTUFFS 

In the following tables the figures before the name of a 
dyestuff, ejj. (1, 2c, B, 5), indicate the principal methods of 
dyeing and after-treatment, whilst the letters after the name, 
c.f/., (Ba.), denote the name of the maker or makers. 

Methods of Dyeing and After-treatment. 

(1) Direct. 

(2) Direct; diazotised and developed with : — 

(a) Phenol (Developer J, Yellow Developer). 

(b) Alpha-naphthol (Maroon Developer). 

(c) Beta-naphthol (Developer A). 

(d) Resorcine (Developer F, Orange Developer). 

(e) Meta-toluylene diamine (Developer II). 

(f) Nerogeiie D (Be.). 

(g) Oxamine Develojier B (Ba.). 

(h) Oxamine Developer M (Ba.). 

(i) Oxamine Develoi)er R (Ba.). 

(j) Soda. 

(k) Amidonaphtholsulphonic acid [Blue Developer AN 

(Ca.), Developer G]. 

(l) Amidodiphenylamine [Fast Blue Developer AD (Ca., 

H.)]. 

(m) Beta-naphtholsulphonic acid (Schaeffer’s acid). 

(n) Meta-phenylene diamirfe. 

(o) Ethyl beta-naphthylamine [Developer B, Claret 

Developer] . 

(p) Bordeaux Developer (ML., Ca.). 

(q) Naphthylamine ether powder (Ca.). 

(r) Naphthylamine ether N powder (Ca.). 

(8) Direct; coupled with diazotised paranitraniline [Nitro- 
samine Red (Ba.), Nitrazol (Ca.), Azophor Red (ML.) 
etc.] . 
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(4) Direct ; developed with bichromate. 

(5) Direct ; developed with copper sulphate. 

(b) Direct; developed with copper sulphate and bichromate. 

(7) Direct ;»soda must not be added to the dyehath. 

(8) Direct ; treated with formaldehyde. 

(9) Direct ; treated with Solidogen A. 

(10) Direct; developed with chromium fluoride, or chrome 

alum. 

(11) Direct ; developed with bleaching powder solution. 


Yellows and Oranges. 

(1) Alkali Fast Yellow (Da.). 

(1) Alkali Leather Yellow (Da.). 

(1) Alkali Oranges (Dn.). 

(1) Alkali Yellows (Da. . 

(1) Anrophenine (ML.). 

(1) Azidino Tast Yellow 0,1,0 (J.). 
(1) Azidine Oranges (J.). 

(1) Azidino Yellows (J.). 

(1) lioiizairiiti Fast Yellow (Da.). 

(1) Henzo Fast Orange (By.). 

(1) Lonzo Fast Yellows (By.). 

(1) Bonzo Ch-ango (By.). 

(1) Poston Direct Yellow (8ch.). 

(1) Brilliant Orange (Be.). 

(1) Brilliant Pure Yellows (By.). 

(1) Buffalo Direct Orange (8ch.). 
(1) Buffalo Direct Yellows (Scb.). 
(1) diicago Orange (G.). 

(1) (hlorammc Orange (By.). 

(1) Chloratnine Yellow (B^l, Sa.). 

(1) Chlorantine Orange (CL). 

(1) Chlorantine Yellows ((1 ). 

(1, 2c) Chlorazoi Fast Yellows (If.). 
(1) Chlorophenino (C.). * 

(1) Chlorophenirie Orange (C.). 

(1) Chrcmino (OSF.). 

(1, o, 0 , 6, 10) Chrysamines (Be., 
By., Leo., Lev., 08F., 8a., W.). 

(1) Ckrysobaiino (W.). 

(1, o) Ghrysophenine (Be., By., Ka,, 
Loo., Lev., OSF., 8a.). 

(1) Clayton Yellow (C.). 

(1) Columbia Orange (Be.). 

(1) Columbia Yellow (Be.). 


(1) Congo Orange 11, G fBe., By., 
Lev.). 

(1, o) Cotton Orange (Ba.). 

(1, 0, 0 , (>, 7) Cotton Yellows (Ba., 

CI.). 

(1) Cureumine (Be., Leo.). 

(I) Diamine Fast Orange (C,i.). 

(1, .’1) Diamine Fast Ytdlow A (Cii.). 
(1) Diamine Gold (Ca.). 

( 1 , 0) J hamino Nitrazol Orange (( 'a.). 
(1, o, 0) Diamine Oranges (Ca.). 

(1, 10) Diamine Yellow N (Ca.). 

(1) Dianil Direct Yellow (Mli.). 

(1, Jl, y) Dianil Orange (MIj.). 

(1) Dianil Pure Yellow (ML.) 

(1,«) Dianil Yellows (ML.). 

(1) Dianol Fust Yellows (Lev.). 

(1) Dianol Yellow Y( Lev.). 

(1, 2c) Diazo Brilliant Oranges (By.). 
(I, 0) Diuzogen Orange (J.). 

(1) Diphenyl (,'hlorine Yellow (G.). 
(1) Diphenyl (.'hiysoiiies (G.). 

(1) Diphenyl Citronine (G.). 

(1) Diphenyl Fast Yellow (G.). 

(1) Diphenyl Oranges (G.). 

(1) Diphenyl i4io-pliine (G.). 

(1) Diphenyl Yellow (G.). 

(1) Direct Brilliant Orange (Leo.). 

(1) Direct Brilliant Yellow (Seh.). 

(1) Direct Fast Yellows (Leo., 8ch.). 
(1) Direct Orange (^4., Poir., 8eh.). 
(1, 3, 6) Direct Orange (Kan thorine) 
(CL). 

(1, C) Direct Yellow CE (CI). 

(1) Direct Yellows (Be., By., C., Cl., 
J.jLeo., Oe., Poir., Sch.). 
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(1) Fast Yellow R (01.). 

(1, 8) Formal Orange (G.). 

(1,8) Formal Yellow (0.). 

(1) Ifessiaii Oran^^o (Loo.). 

(1) KreBotine YellowB (Oe., ML.). 

(1) Mikado Golden Yellow (Be., 
Leo.). 

(1) Mikado Oranges (Ho., Leo.). 

(1) Mikado Yellows (Ho., Leo.). 

(1) Mimosa (G.). 

(1) Naphtkamine Orange E, 2E 

(Ka.). 

(1) Naphfliamine Orange TG, TE 
(Ka., OSF.). 

(1) Naphthamine Pure Yellows 
(Ka.). 

( 1 ) N aphthami ne Yellows (Ka . , 
OSF.). 

(1) New Yellow lY (Sa.). 

(1) New Yellow for Cotton (Da.) 

(1) Niagara Fast Orange dE (Sch.). 
(1) Nitropheniiio (C.). 

(1) Orange TA (Be.). 

(1) Oriol (G.). 

(1) Osfamiiie Orange (OSF.). 

(1, d, d, 6) Oxy Diamine Orange 
(Ca.). 

(1) Oxy Diamine YVllows (Ca.). 

(1) Oxy Dianil Yellow (ML.). 

(1) Oxypheniues (0.). 

(1, d) Para Orange (Hy.). 

(1,3) Para Y'el low (By.). 

(1, 3) J’aranil Yellow (Be.). 

(1) Phenine Y^ellow (Poir.). 

(1) Pluto Orange (By.) 

(1, 2a, 2c, 2d, 2j, 2m, 3, 11) Poly- 
chromine (G.). 

(1) Polyphenyl Orange (G.). 

(1) Polypheny 1 Yellows (G.). 

(1, 2a, 2o, 2d, 2j, 2m, 2n, 2p, 3, 11) 
Primuline (Bo., C., Ca., IL, Ka., 
Leo., ML., Oe., Osf., W.) ; [Y^ellow 
PE superfine (By.); Polychro- 
mine (G.) ; Thioohromogene (Da.)]. 
(1, 3) Pyramine Orange (Ba.). 

(1, 8) Pyramine Yellow (Ba.). 

( 1 ) Pyrazol Orange (Sa.). 

(1, 3,’ 4) Eenol Orange (W.). 


(1) Eenol Yellows (W.). 

(1) Eosan throne Orange (01.). 

(1) Stilbene Orange (0.). 

(1) Stilbene Yellows (Ha., C.). 

(1, 2a, 2b, 2c, 2d, ‘/g, 2h, 2i, 2j, 11) 
Sulphiiies (Ba.). 

(1, 3) Sultan Orange (11.) . 

(1) Sultan Yellow (IL). - 

(I) Sun Y^ollow (G., II., Sa.). 

(1, 3) Tliiazol Yellows (By., Bo., Cl., 
Sa.). 

(1, 2c, 11) Thiochromogeno (Da.). 

(1) Thioflavino S (Ca.). 

(1, 2c) Titan Orange (H.). 

(1) Titan Y'ellow (II.). 

(1) Toluyleno Fast Orange (Hy.). 

(1, 3, 4, 5, ()) Toluyleno OrangCH 
(Be., Hy., Loo., ML., Oe,, Sa.). 

(1) Tcduylene Yellow (By., Oe.). 

(1) Triazol I"ast Yellow 2G (Oe.). 

(1) Tria/ol Yellow 0 (Oo.). 

(1) Turmcrinc ((^1.). 

(1) Vesuvine Orange E, 2E (Lev.). 
(1) Yellow (H 3 ^, Ca., Ka.). 

(1, 2a, 2c, 2d, 2j, 2m, 2n, 3, 11) 
Yellow PE, superfine (By.). 

Beds. 

(1) AcetopurpuHne (Bo.). 

(I) Alkali Clarets (Da.). 

(1) Alkali Pinks (Da.). 

(1) Alkali Purples (Da.). 

(1) Alkali Hods (I)a.). 

(1) Azidine Bordeaux (J.). 

(1) Azidine Brilliant Eed (J.). 

(1) Azidine Corinth (J.). 

(l,^2c) Azidine Fast Eed (J.). 

(1) Azidine Fast Scarlets (J.). 

(1) Azidine Piirpurines (J.). 

(1) Azidine Beds (J.). 

(1) Azidine Eed Brown (J.). 

(1) Azidine ScaiAet (J.). 

(1, 10) Beiizamine Fast Bed (Da.). 

(1) Benzamine Maroon (Da.)‘. 

(1) Benzo Bordeaux (By.). 

(1) Benzo Fast Bordeaux (By.). 

(1) Benzo Fast Pink (By.). 

(1) Benzo Fast Beds (By.). 
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1, (i, 10) Beiizo Fast Fcrl FO (Fy.j. 
1) liciizo Fant Kulnne (By.)* 

1) lieii/o Faf^t S(',arlots (By.)- 
1) Boiizo New Bc‘<i (P>y.). 

1,.^) Beii/o Nitr(il Bordeaux (By.). 
1) Ben/opurpnrines (B>g., By., 11., 
Ka., Loo., Lev., Go., OSF., Su., W.); 
[Cotton Bods (Oe., W.) ; Sultan 
(II.) ; idaiiil IJods (Mli.) ; Diaininc 
Bod-lB (t'a.)]. 

(1, 0 , ()) Boii /,0 B(h 1 12B (l)y.). 

(1) Beu'/.o L’odH (By.). 

(1) Be?i/o BliodidiTu^ Rods (By.). 

(1) B('ii/o Rubiiio (By.). 

(1) Bon/o Soarlot (By.). 

(1) Bliiokloy ScurletM extra cone. 
(Lev.). 

(1) Bordeaux ('()V (Be.). 

(1) Brilliant Cotigo (Be., By., Leo., 
liOV., Sa.). 

(1, 9) Brilliant Dianil Rod (ML.). 

(1) Brilliant Geranines (By.). 

(1) Brilliant BiirpUs (Deo.), 

(1) Brilliant rurpnriiie (Bo., By., 
Lev.). 

(1) Buffalo Direct Cardinal (Sch.). 

(1) Buffalo Direct (friniHon (Sch.). 

(1) Buffalo Direct Garnet (Sell.). 

(1) Buffalo Direct Fink (Sch.). 

(1) Buffalo Direcd Rod 1 B (Sch.). 

(1) Chicago Red (G.). 

(1) Chloramine Kedn (By., Sa.). 

(1) C'hlorantiue Rink (CL). 

(1) Chlorantine Red 4B, MB ((-I.). 

(1) (.'hlorazol Fast Rod (IL). 

(1, 3, 10) Chlorazol Red (H.). 

(1) Columbia Bordeaux (Be.). 

(1) Columbia Fast Scarlet (Bo.). • 
(1) Congo Corinth G, B (Be., By., 
Leo., Lev., Sa.) ; [Cotton Corinth 
(Ba.) ; Dianil Bordeaux (ML.)]. 

(1) Congo Magenta /Sa.). 

(1) Congo Reds, Congo 4R(Be.,By., 
Ka., Lev., Sa.). 

(1) Congo Rubin e (Be., By., Ka., 
Leo., Lev., OSF.). 

(1) Cosmos Red (Ba.). 

(1) Cotton (^oriiith (Ba., Oe.). 


(1, 2c) Cotton Fast Rods (Ka.). 

(1) Cotton Rods (Ba., Oe., Boir.,W.). 
(1) Cotton Rubine (Ba.). 

(1) Crumpsall Direct Fast Red R, Y 
(Lev.). 

(1) Delta Direct Red oB (Sch.). 

(1, 9) Deltapurpurines ,(By., Ka., 
Leo., Lev., ML., OSF., Sa.). 

(1, 2c) Diamine Azo Bordeaux (Ca.). 
(1,2(5) Diamine Azo Scarlet A, B 
(Ca.). 

(1) Diamine Bordeaux ((\i.). 

(1) 1 )iamine Brilliant Bordeaux (Ca.). 
(1) Diamine Brilliant Rubine (Ca.). 
(1) Diamine Brilliant Scarlet (Ca.). 
(1) Diamine (Jotton Red A, 3R(Ca.). 
(1, 10) Diamine Fast Red (Ca.). 

(1) Diamine Fast Scarlets (Ca.). 

(1, 3) Diamine Nitrazol Bordeaux 
((;a.). 

( 1 , 3) I liamine Nitrazol Scarlet ((Ax.). 
(1) Diamine Purpurines (Ca.). 

(1) Diamine Reds (Be., Ca.). 

(1) Diamine Rose ((-a.). 

(1) Diamine Rubine (Ca.). 

(1) Diamine Scarlets (Ca.). 

(1) Diamine Violet Red (Ca.). 

(1, 9) Dianil Bordeaux (ML.). 

(I, 10) Dianil Fast Red (ML.). 

(1) Dianil Fast Scarlets (ML.). 

(1) Dianil Garnet (ML.). 

(1) Dianil Pink (ML.). 

(1, 9) Dianil Ponceau (ML.). 

(1, 9) Dianil Reds (ML.). 

(1) Dianol Brilliant Reds (Lev.);. 
[Toluylene Red (Oe.) ; Aceto Pur- 
purine (Bo.); Diphenyl Red 8B 
(G.)]. 

(1) Dianol Fast Bordeaux (Lev.). 

(1) Dianol Fast Clarets (Lev.). 

(1) Dianol Fast Reds (Lev.) 

(1) Dianol Fast Scarlets (Lev.). 

(1) Dianol Scarlets (Lev.). 

(1, 2c) Diazo Bordeaux 7B (By.). 

(1, 2c) Diazo Brilliant Scarlets (By-)- 
(1, 2c) Diazo Fast Bordeaux BIj 

(By.). 

(1, 2c) Diazo Fast Red 7BL (By.). 
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(1, 2c) Diazo Geraiiine B extra (By.)* 
(1, 2c) Diazo Itubino B (By.). 

(1, 2c) Diazo^en iiordeaux (J.). 

(1, 2c) Diazogcn Corinth (J.). 

(1, 2c) Diiizogen Reds (J.). 

(1, 2c) Diazogcn Scarlet (J.). 

(1) Diphen^yl Blue Red (G.). 

(1) Diphenyl Fast Bordeaux (G.). 
(1) Diphenyl Fast Reds (G.). 

(1) Diphenyl Furpurine extra (G.). 
(1) Diphenyl Bod SB, extra (G.). 

(1) Direct Acid Reds (Da.). 

(1) Direct Bordeaux (Leo.). 

(1) Direct Brilliant Bordeaux (Leo.). 
(1) Direct Brilliant Red lOB (Sch.). 
(1, 2c) Direct Fast Acid Rods (Da.). 
(1) Direct Pinks (CL). 

(1) Direct Pink new (G.). 

(1) Ihrect Beds (Leo.). 

(1) Direct SafTranine (Cl.). 

(1) Ericas (Bo., Leo., Lev., Sa.). 

(1, 2c) Fast Cotton Reds (Da.). 

(1) Fast Red SBfi (By.). 

(1, 8) Formal Red (G.). 

(1) Goranines (By.). 

(1, 10) Hessian Fast Rod (Leo.). 

(1, 10) Hessian Fast Rubine (Leo.). 
(1) Hessian Purple (By.). 

(1) Naphthaniine Bordeaux R(()SF.). 
(1) Naphthainine Fast Scarlets (Ka.). 
(1) Naphthamine Red (Ka.). 

(1, 10) Naphthamine Bed H (GSF.). 
(1) Naphthamine Scarlets (Ka., 
GSF.). 

(1) Nia^^ara Fast Beds (Sch.). 

(1) Niagara Fast Scarlet (Sch.). 

(1, d) Oxamine Clarets (Ba.). 

(1) Oxamine Fast Claret (Ba.). 

(1, 10) Oxamine Fast Red (Ba.). 

(1, 8) Oxamine Gariiei (Ba.). 

(1, d, 5, 0) Oxamine Red (Ba.). 

(1) Oxamine Red I3B (Ba.). 

(1, d) Para Garnet G (By.). 

(1, d) Paranil Bordeaux (Be.). 

(1, d) Para Scarlet G, extra (By.) 

(1) Red for Cotton 4B (J.). 

( 1 , 2c) Renolamino Red (W.). 

(1) Reiiol Bordeaux (W.). 


(1) Renol Brilliant Red (W.). 

(1) Renol Corinth (W.). 

(1) Renol Fast Scarlet (W.). 

(1, d) Renol Orange R (W.). 

(1) Renol Pinks (W.). 

(1) Renol Rosamine (W.). 

(1) Renol Rubine (W.). 

(1, 2c) Rosanthrene (C'l.). 

(1, 2c) Rosanthrene Bordeaux (CL). 
(1) Rosazurines (Be., By.). 

(1) Rosophenines (C.). 

(1) Rosophenine Pink ((\). 

(1) Salmon Red (Be.). 

(1, d) Saint-Denis Red (]^)ir.). 

(1) Sc.arlot for Cotton (J.). 

(1, S) Sultan (H.). 

(1, 8) Sultan Scarlet (TI.). 

(1) Thiazine Reds (Ba.). 

(1, 8) Titan Pink (H.). 

(1) Toliiyleno Jtordeaux B (Oe.). 

(1) Toluyleno Red (Oe.). 

(1) Triazol Bordeaux B (Oe.). 

(1) Triaz(d Corinth B (Oe.). 

(1) Triazol Fast Red C (Oe.). 

(1) Triazol Red lOB (Oe.). 

P>LUEs and Violets. 

(1) Acetylene Blues (Cl.). 

(1, d) Acetylene Sky Blue (CT.). 

(1) Alkali Azo Blues (Da.). 

(1, 2c) Alkali Azo Violets (Da.). 
(1,5) Alkali Azurines (Da.). 

(1) Alkali Brilliant Blues (Da.). 

(1, 6) Alkali (%rome Blues (Da.). 

(1) Azidine Black-Blue (J.). 

(1) Azidine Blues (J.). 

(1) Azidine Sky-Blue P"F (J.). 

( 1 ^ 20 ) Azidine Violet DV (J.). 

(1) Azo Blue (Be., By., Lev.). 

(1, 2c, 2e) Azo Mauve B, R (Oe.). 

(1) Azo Navy Blue B (Oe.). 

(1,5) Azo Violet (Be., By.). 

(1) Benzamine Blues (Da.). 

(1, 7) Benzamine Pure Bluofi (Da.). 
(1) Benzamine Violet (Da.). 

(1, 5, 6) Benzoazurines (Be., By., 
CL, Ka., Leo., Lev., Oe., OSF., 
Sa.) ; [Oxamine Blues (Ba.)]. 
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(1, 2c) IJonzoazurine 3R (By.)* 

(1) Benzo Black l>luo (Hy.)* 

(1, 5) Benzo Blues (By.) ; [(!ongo 
Blues (Be.) ; Diamine Blues (Da.)]. 
(1, 6) Benzo C-hroiie Black-Blue B 

(liyO- 

(1, o, ()) Benzo Chopper Blues (By.). 
(1, o) lienzo ('yanines (By.). 

(1) Benzo Fast Blue (By.). 

(1) Benzo Fast Heliotrope (By.). 

(1) lienzo Fast Violets (By.). 

(I, 'I, o, 0) Benzo Indigo Blue (By.). 
(1) lienzo Navy liluo (By.). 

(1) lienzo Now lilue (By.). 

(1) lienzo Red lilue (Ry.). 

(1, f)) Benzo Sky lilues (]iy.) ; 
[Diamine Sky lilue (Da.); ('ongo 
Sky lilues (Re.)]. 

(1) R(mizo Steel lilue (By.). 

(1) lienzo Violets (Ry.). 

(1) Retainin Rluo 811 (Oe.). 

(1, 5, G) Brilliantazurines (lie., By.). 
(1, o, 6) Brilliant Renzo Blue Gli 
(Ry.); [Diamine Sky Rluo FF 
' (Da.) ; (’bicago lilue Gli (Bo.)]. 

(1, o) lirilliant lienzo Violets (Ry.). 
(1) Brilliant Dongo Blues (Be.). 

(1) lirilliant Dongo Violet (lie.). 

(1) Brilliant Fast lilues (Ry.). 

(1, 7) lirilliant Sky Blues (By.). 

(1) Buffalo Direct Blue (Sch.). 

(1) Buffalo Direct Violets (Sch.). 

(1) Dhicago Rluo 2R, 4JI (lie.). 

(1, 3) (Chicago liluo li, R (Re., By.). 
(1, 5) t^hicago Blue B, RW (Bo., 
By.). 

(1) Dhloramine Blues (^Sa.). 

(1) Dhloramine Sky Blues (Sa.). • 

(1, 3) (.3ilo Famine Violet (By., Sa.). 

(1) Dhlorantine Lilac ((R.). 

(1) Dhlorantine Pure Blue (DI.). 

(1, 5, (), 8) Dhlorazol Bljies (11.). 

(1, 5, G, S') Dhlorazol Brilliant Blues 

(H.). 

(1, 8) C'hlorazol Dark Blues (II.). 

(1, 3, 8) Dhlorazol Dark Navy (H.). 
(1, 5, G, 8) (Rlorazol Fast Blue (H.). 
(1,6, G) Dhlorazol Sky Blue (H.). 


(1, 3) (’hlorazol Violets (II.). 

(1) Columbia Blue (Be.). 

(1) Dolumbia Fast lilues (Bo.). 

(1) (blumbia Violets (Be.). 

(1, 6) Dongo lilue (Be.). 

(1) Dongo Fast Blues (Be.). 

(1) (Vmgo Sky Blue (Re.)*. 

(1, 6) Dotton Blue (DI.). 

(1) (ybtton Pure lilue (lie.). 

(1, 2c, 2r) Diamine Azo Blues (('a.). 
(1, 3, 5, G) Diamine Bengal Blue 
((’a.). 

(1, 2b, 2e, 6, G) Diamine Bluds (('a.). 
(1, 3) lliamine Blue ND (Ca.). 

(1, 2b, 2c, 2d, 2k, 21, 2m) Diamine 
lilue 2B, 3li, Rll (Da.). 

(1, 0 , G) Diamine Brilliant Blue 
((-a.). ^ 

(1) Diamine lirilliant Vioh't (Da.). 

(1) Diamine ('yanino (Ca.). 

(1, 2e, 4, .'), G, 10) Diamine Dark 
Blue (Da.). 

(1,6, G) Diamine Deep Blue (Da.). 

(1, 5) Diamine Fast Blue (Da.). 

(1) Diamine Fast lirilliant Blue R. 
Pal (( 'a.). 

(1) Diamine Fast Violets (Ca.). 

(1,2c) i Gamine Heliotrope (Du.). 

(1, 6, G) Diamine New Blue (Da.). 

(1) Diamine Puie Blues (('a.). 

(1, o) Diamine Sky Blinds (Da.). 

(1, 5, G) Diamine Sky Blue FF (Da.). 
(1) Diamine Steel Blue (t'a.). 

(1) Diamine Violets ((Vi.). 

(1, 2c, 3, 5, G, 7, 10) DiaminoralBlue 
(Da.). 

(1,2c, 6) Diaminogene Blue BB, O, 
NA, NB, GRN, (C'a.). 

(1, 2c, 5) Diaminogene Dark Blue, 
(Oa.). 

(H 2c, 5) Diaminogene Sky Blue N, 
(Ca.). 

(1, 6) Dianil Azuiine (ML.). 

(1, o) Dianil Blue BX (ML.). 

(1, 9) Dianil Blues (ML.). 

(1, 9) Dianil Dark Blues (ML.). 

(1, 6, 9) Dianil Indigo (ML.). 

(1) Diauil Violet (ML.). 
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(1) Dianol llhio 31!, 2B, BX, 4E, 

G. (Bcv.). 

(1, 2c, 2n) Dianol Blue BTT (Lev.). 
(1,4, 5, (j) Dianol Blue BW (Lev.). 
(1, 4, 5, 0) Dianol Brilliant Blues 
(Lev.). 

(1) DianoBBrilliant Violet 2R (Lev.). 
(1) Dianol Dark Blue N (Lev.). 

(1) Dianol Fast Blues (Lev.). 

(1) Lianol Sky Blues (Lev.). 

(I, 2c, 2n) Dianol Steel Blue (Lev.). 
(1) Dianol Violet N, 2B, R (Lev.). 
(1, 2c^2k, .0) Diazo Black BUN 

C’-y-)- 

(1 , 2c, o) Diazo Blue 3R (B 3 \). 

(1, 2c) Diazo Blue-Black (B}'.). 

(1, 2c, 5) Diazo Fast Black B, 3B 

(By-)- . 

(1,2c) Diazo Fast Violet BL, I3RL, 

(By.). 

(1, 2c, 5) Diazo Indig-o Blues (By.). 
(1, 2c, 2e) Diazo Navy Blue B, G, R 
(Oe.). 

(1, 2c, o) Diazo Navy Blue, 3B 

(By.). 

(1, ‘2c) Diazo Med Blue ;)R (By.). 

(1, ‘2c) Diazo .Sky Bluos (By.). 

(1, 2c) Diazogen Violet oR (J.). 

(1, 7) Diphenyl Blues (Q.). 

(1) Diphenyl Blue-Black (G.). 

(1) Diphenyl Brilliant Blue (G.). 

(1) Diphenyl Fast Blues (G.). 

(1) Diphenyl Fast Violets (G.). 

(1) Diphenyl Violets (0.). 

(1) Direct Blues (Cl., Foir.). 

(1, 5) Direct Blues (Jieo.). 

(1) Direct Dark Blue (Leo.). 

(1) Direct Fast Blue (Leo.). 

(1, 2c, 2e) Direct Indigo Blues (01.). 
(1, 2c, 2e) Direct Indone Blue (Sa.). 

(1,5) Direct Sky Blue (01.). • 

(1) Direct Violets ((U., IW.). 

(1) Eboli Bluos (Loo.). 

(1) Eboli Dark Blues (Leo.). 

(1) Eboli Sky Blues (Leo.). 

(1) Erie Blue (Be.). 

(1, 8) Formal Blues (G.). 

(1) Heliotrope (Be., By., Lev.). 


(1, 2c) Tniligene Bluos (I-f.). 

(1) Isjuriine Blues (Oa.). 

(1, 2c, 2e) Melanthronine BII, BO, 
RO, IIVV, JH, ((L). 

(1, 2c, 2e) Mclog^^ne lUue (Sa,). 

(1) Naphthumine Blues (Ka., OSF.). 
(1, 2c, 2o, li) Naphthamine BlueBE., 
GE, ;3RE (ICa., OSF.). 

(1) Naphthaniine Brilliant Blues 
(Ka.). 

(1) Naphthainine Sky Blue (OSF.). 
(1) Naphthamine Violets (Ka., OSF.). 
(1) Naphthazurine B, BB (Oc.). 

(1, 2c) Naphthogone Blues (Be.). 

(1) Niagara Blues (Sch.). 

(1, 5) Niagara Blue OB (Sch.). 

(1) Niagara Fast Blues (Sch.). 

(1) Opaline (CL). 

(1) Ost'aniine Bbu's (OSF.), 

(1) Osfamino Violets (OSF.). 

(1) Osfanil Blues (OSF.). 

(1, 5) Osfanil Pure Blue (OSF.). 

(1) Osfanil Violet RB, CO (OSIL). 

(1) Oxamine Black lUlN (Ba.). 

(1, 5) Oxainine Bluos (Ba.). 

(1, 2i, 8, 5, ()) Oxamino Blue BG 
(Ba.). 

(1, 2c,, 2g, 2i) Gxamino Blue 3Rt 
4R, B, G (Ba.). 

(1, 5) O.xamino Copper Blue (Ba.). 

(1,5) Oxamine Dark Blues (Ba.). 

(1) Oxamine Pure Blues (Be.). 

(1, 2c, 2g, 2i, 5) Oxamine Violet (Ba.). 
(1) Oxy Chlorazol Blues (II.). 

(1, 5, 6) Oxy Diamine Bluos (Ca.). 

(1) Oxy Diamine Violets (Ca.). 

(1) Oxyphenol Sky Blue (0.). 

\'l, 3) Para Blues (By.). 

(1) Paramine Blues (01.). 

(1, 2c, 2d, 2k, 21, 2n) Paramine Navy 
Blue (01.). 

(1, 5, 6) Paramine Sky Blues (01), 
(1) Paramine Violet (Cl.). 

(1,5) Phenamine Blue (B®.). 

(1) Renol Blue 3 BX (W.), 

(1,2c, 5,0) Renol Blue B (W.). 

1, 5, 0) Renol Blue 3B, BX (W.). 

1, 5, 6) Renol Fast Blue (W.). 
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(1) Renol Indigo Bine (W.). 

(1, 5, 6) Renol Lif^ht Blue (W.). 
(1,5, ()) Renol Pure Blue (W.). 

(1, 2c) Renol Violet (W.). 

(1, 2c) Rosanthrene Miolet 5R (Cl.). 
(1) Saint-DeniH Blue (Poir.). 

(1) Saint-Denis Violet (Poir.). 

(1) Solaminc Blues (Be.). 

(1) Titan Como (H.) 

(1, 8) Titan Dark Navy (H.). 

(1) Titan Past Navy (IL). 

(1, 8) Titan Navy (11.). 

(1, 2c, 2e) Toluylene Dark Blues 
(Oe.). 

(1) Triazol Blues (Oe.). 

(1, 2c, 2e) Triazol Dark Blues (Oe.). 
(1) Triazol Indigo Blue (Oo.). 

(1) Triazol Pure Blue R (Oe.). 

(1) Triazol Violets (Oe.). 

(1) Trisulfon Blue (Sa.). 

(1) Trisulfon Violet (Sa.). 

(1) Union Navy Blue (Lev.). 

(1, 2c.) Zambesi Indigo (Be.). 

(1, 2c) Zambesi Pure Blue (Be.). 

Greens. 

(1,7) Alkali Greens (Da.). 

(1, 7) Alkali Black Green (Da.). 

(1) Azidine Black Green (J.). 

(1) Azidine Dark Green (J.). 

(1, 2o) Azidine Green 2G, 2B (J.). 

(1, 10) Benzo Dark Greens (By.). 

(1, 10) Benzo Greens (By.). 

(1, 6, 8) Benzo Olive (By.). 

(1, 10) Brilliant Benzo Green (By.). 
(1) Chloramine Dark Green (Sa.). 

(1) Chloramine Green (Sa.). 

(1, 3, 10) Chlorazol Green (H.). 

(1) Columbia Black Green (Be.). 

(1) Columbia Green (Be.). 

(1) Diamine Dark Green (Ca.). 

(1, 7, 10) Diamine Grcem (Ca.). 

(I*, 3) Diamine Nitrazol Green G, 
S(Ca.). . 

(1) Dianil Dark Green (ML.). 

(1) Dianil Greens (ML.). 

(1, 4, 5, 6) Dianol Chrome Green 
(Lev.). 


(1, 3) Dianol Coupling Greens (Lev.). 
(1) Dianol Dark Greens (JjCv.). 

(1,4, 5, 6) Dianol Past Greens (Lev.). 
(1) Dianol Greens (Lev.). 

(1) Dianol Olivo (Lev.). 

(1) Dianol Pea Greens (liOv.). 

(1, 2c) Diazo Olivo G (By.).* 

(1, 7) Diphenyl Greens (G.). 

(1) Direct Brilliant Green (Sa.). 

(1) Direct Dark Green S (CT.). 

(1, 10) Direct Dark Green (Leo.). 

(1, 10) Direct Green B, J, JO (Cl.). 
(1, 10) Direct Green (L o.). • 

(1) Erie Direct Greens (Sch.). 

(1, 8) Pornial Olivo (G.). 

(1) Naphthamino Dark Greens 
(OSR). 

(1, 2c, 2o, 10) Naphthamino Greens 
(Ka., OSP.). 

(1) Osfanil Dark Green B. (OSP.). 
(1) Osfumine Dark Green (OSP.). 

(1, 5) examine Dark Greens (Ba.). 
(1, 5, 7) Oxaniine Greens (Ba.). 

(1, 5) Oxainine Pure Green G(Ba.). 
(1, 3) Para Past Green (By.). 

(1, 3) Para Green (By.). 

(1, 3) Para Olive G (By.). 

(1) Parainine Green (Cl.). 

(1, 7) Polyphonyl Greens (G.). 

(1, 3) Reiiolazine Green (W.). 

(1, 4) Renol Dark Green (W.). 

(1) Renol Greens (W.). 

(1) Renol Olive (W.). 

(1, 10) Triazol Green B, G (Oe.). 

(1) Union Green (Poir.). 

Browns. 

(1) Alkali Bronze (Da.). 

(1, 0) Alkali Chrome Brown (Da.). 

(1) Alkali Cutch (Da.). 

(1) Alkali Mode Brown (Da.). 

(1) Alkali Now Brown (Da.). 

(1) Azidine Bronze (J.). 

(1) Azidine Browns (J.) 

(1) Azidine Dark Brown (J.). 

(1, 3, 6) Benzamino Browns (Da.). 

(1, 2c, 2e) Benzamine Brown M. 768 
(Da.). 
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(1) Benzamino Dark Brown (Da.). 
(1) lienzo Jironze (By.). 

(1) Benzo Brown 511 (By.); [Alkali 
Now Brown (Da.); Cotton Brown 
(lia.)]. 

(1, 2o, 2c) Bonzo Brown B, BR, 
MC, NB, R extra, R(' (By.). 

(1, 3) Benzo Brown (>, R extra (By.). 
(1, 5, (), 8, 10) Benzo Brown MC, 
3(10 (By.). 

(1, 0) Benzo (Jhrome BrowriH (By.), 
(1) [ioiizo Dark Browns (By.). 

(1, 3*; Benzo Nitrol Brown (>, 2R 

(iiyO- 

(1, 5, ()) (Mochu Browns (Be., Sa.). 
(1) Chloraniino J»rowns (By.). 

(1) Chlorantino I’rowns (CL). 

(1, 2n, 3, 5, 0, 10) Chlorazol Browns 
(IL). 

(1, 5, (5) CWorazol Cateohino (IL). 

(1, 5, 0) Chlorazol Deep Brown (IT.). 
(1, 6) Chromanil Brown (Be.). 

(1, 2e) (Jolumbia Brown (Be.). 

(1, 3, 5, (i) (’on^^o Browns (Be.). 

(1, 5) (V)pper Brown (Ba.). 

(1) (Jotton Browns (Ba.). 

(1, 2a, 2c, 2j, 2k, 21, 2n, 3) (Jotton 
Brown AN. (Ca.). 

(1) Cotton Dark Browns (Ca.). 

(1, 2c, 2n) (Jrumpsull Direct Past 
Brown B (Lev.). 

(1) Crumpsall Direct Fast Brown 
O, M (Lev.). 

(1) Crumpsall Jhrect Fast Khaki 
(Lev.). 

(1, 2e, 0) Chipranil Browns ((’L). 

(1, 3, 10) Diamine Bronze (Ca.). 

(1, 8) Diamine Browns (Ca.). 

(1, 2a, 2c, 2j, 21) Diamine Brown 
M, S, V (Ca.). 

(1, 3, 8) Diamine Brown MR, Y,*S 
(Ca.), 

(1, 4, 10) Diamine Brown B, M, R, 
S(Ca.). 

(1, 5, (J) Diamine Brown M, B, 3(1 
((Ja.). 

(1, 4, 5, (>, 10) Diamine Catechinos 
(Ca.). 


(1, 2a, 2e, 2j, 2k, 21, 2n) Diamine 
(Juleh (( -a.). 

(1, 8) Diamine Fast Browns (Ca.). 

(1, 3) Diamine Nitrazol Brown (Ca.). 
(1) Diaminerat Browns (( Ja.). 

(1, 4) Diamineral Brown G (Ca.). 

(1, 5, 0) Diamineral Brown 3GN 
(Oa.). 

(1, 0) Diaiiil liiwn 300, 20 

(ML.). 

(1, 2c, 2n, 6) Dianil Brown Mil 
(MJ..). 

(1,3) Dianil Brown ,5(1, B, D, R, 
M (ML.). 

(1, 4, 5, 0) Dianil Chrome Brown 
(ML.). 

(1, 5) Dianil Fast Brown (ML.). 

(L 5, 0) Dianil Jai)onine (MIj.). 

(1) Ihanol Bronze (Lev.). 

(1) Dianol Browns (Lev.). 

(1, 1, 5, ()) Dianol Brown LF (Lev.). 
(1) Dianol (Jatochino G, B (Lev.). 

(1) Dianol Cotton Brown, A new 
(Lev.). 

(1, 4, 5, 6) Dianol Union Browns 
(Lev.). 

(l,2j) Diazo Brilliant Black B (By.). 
(1, 2j, (i) Diazo Brown R. extra ( By.). 
(1, 2c, 2e, 3) Diazo Brown G, R 
extra (By.). 

(1,2c, 2e) Diazogon Brown D. (J.). 

(1) Diphenyl Bronze (G.). 

(1) Diphenyl Browns (G.) 

(1) Diphenyl ('atechine (G.). 

(1) Diplienjd Fast Brown (G.). 

(1) Diphenyl Red Brown (G.). 

(1, 2o, 6) Direct Brown M (Cl.). 

(1) Direct Browns (Leo.). 

(1, 21), 2c, 2d, 2e) Direct Brown (G.). 
(1, 3, 0, 10) Direct Yellowish Brown 
(Loo.). 

(1, 2c, 2e, 5, 6, 10) Direct Dark 
Brown (Leo.). 

(1, G) Direct Dark Browi't (Sch.). 

(1, 2c, 2e, 3) Direct Fast Brown B 
(By.). 

(1, 6, G) Direct Naphthamino Browns 
(OSF.). 
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(1) Discharge Browns (Cl.). 

(1, 5) Erie Direct Brown GB (Sch.). 
(1, 6) Erie Direct Brown GB, liBB, 
(Sch.). 

(1, 8) Formal Brown (G.). 

(1, 6) Havanna Browft Ji. (Sch.). 

(1, 5) IlesHian Hrown (Leo.). 

(1) Mikado Browiis (Jjeo.). 

(1) Naphthaininc Ihoiizc (OSF.). 

(1) Na])hthamine Browns (J\a.). 

(1, 2c, 2e, o) Naphthainino Browns 
(Ka., OSF.). 

(1, 2c, 2e, 8) Najdithaminc Brown 11 

(Ka.). 

(1) New Toluyleno Browns (Oe.). 

(1, 8) Nitramine Jirown (B«.). 

(1, 8) Nitranil Browns (Cl.). 

(1) Oxamine Browns (Ba.). 

(1, 2c, 2li, 3, G, 8) Oxamine lirown 
li, It (Bu.). 

(1) Oxamine Dark Brown (Ba.). 

(1, 3, h) Oxamine Maroon (Ba.). 

(1, 3, G) Oxy Diamine lirowns (('a.). 
(1) Oxyphenol Browns (('.). 

(1, G) Panama Brown 3B (Sch.). 

(i, 3) Para Bronze NJ) (By.). 

(1, 3) I’ura Brown It, S(' (By.). 

(1, G) Paramine Brown (tl.). 

(1, ()) Paramine Dark Ihown ((U.). 

(1, 3) Paranil Browns (Be.). 

(1) Pegu Browns (Leo.). 

(1, 8) Pluto Browns (By.). 

(1, 3) Pluto Brown GG, NB, It 

(13y.). 

(1) Eenol Bronze (W.). 

(1) Itenol Brown BB, BG (W.). 

(1, 3, 4, 8) Eenol Brown It (W.). 

(1, 2c, 2e, 0 , 6) Eenol Brown MB 

(W,). 

(1, 4, 5, 6) Eenol Brown EG (W.). 
(1,3) Eenol Brown PE(W.). 

(1) Eenol Dark Brown (W.). 

(1) Eenol Deep Br()wn8*(W.). 

(1, 4) Eenol Deep Brown D (W.). 
(1) Eenol Havanna (W.)- 
(1) Eenol Khaki (W.). 

(1) Eenol Maroon (W.). 

(1, 5) Thiaziiie Browns (Ba.). 


(1, 3, 6, 10) Toluylene Browns (By.). 
(1, 2c, 2e, 3) Toluyleno Brown G 
(Oe.). 

(1) Triazol Browns (Oe.). 

(1) Trisulfon Bronze (Sa.). 

(1) Trisulfon Browns (Sa.). 

(1) Union Brown (Poir.). 

(1, 2e) Zambesi Browns (Be.). 

Blacks. 

(1, 8) Alkali Blacks (Da.). 

(I, 8) Alkali Black h'P extra (Da.). 
(1, 2c, 2o) Alkali Blue Black (Da.). 
(1, G) Alkali (’hrome Black (Da.). 

(1) Alkali Deep Black (Da.). 

(1) Azidine Blacks (J.). 

(1, 2c) Azidine Black BUN (J.). 

(1) Azidine Carbon (J.). 

(1, 2c) Azidine Direct Blacks (J.). 

(1, I, G) Benzo tdirome Blacks (By.). 
(1,4, ()) Benzo Chrome Black Blue 
(%.) 

(1) Benzo Fast Blacks (By.). 

(1, 2c, 2e) Benzo Fast Black L (By.). 
(1, 3) Benzo Nitrol Black B, T 

(KyO- 

(1, 3, 4, 8) Carbide Blacks (CL). 

(1) (When Blacks (Ka.). 

(1) Chloramine Blacks (Sa.). 

(1, 8) Chlorazol Fast Blacks (H.). 
(1,6) ('hromanil Blacks (Be.). 

(1) Columbia Blacks (Be.). 

(1, 3, 9) Columbia Fast Blacks (Be.). 
(1, 2c, 2h, 8) Cotton Black EW 
extra ; E extra (Ba.). 

(1, 3, 5) Cotton Black E, E extra, 
EW extra, PF extra, BGN (Ba.), 

^ (1) Cotton Milling Black (Ba.). 

(1, 2c, 2e) Diamine Azo Black B, 
E (Ca.). 

(1, 2c, 2e) Diamine Beta Black B, 
BB, BGH (Ca.). 

(1, 2c, 2d, 2k, 21, 2n, 2r) Diamine 
Black BU (Ca.). 

(1, 2c, 2d, 2j, 2k, 21, 2n) Diamine 
Black BUN, BUE, BUS, BO, 
EQ, EOO (Ca.). 

(1, 2c, 2n) Diamine Blacks (Ca.). 



(1, 2c, 2j, 2d, 2k, 21, 2n, 2r) Diamine 
Blue Black E (Ca.). 

(1, 0 , 6) Diamine Fast Black F(Ca.). 

(1, 4, 8) Diamino Fast Black X 
(Oa.). 

(1) Diamine Fast Drey RN (Oa.). 

(1.3) Diamine (xrcy G ((k.). 

(1, 2o, 2k*, 21, 2n) Diamine Jet Black 
SS (Oa.). 

(1) Diamine Milling Blacks (Oa.). 

(1, 3) Diamine Nitrazol Black B 
(Ca.). 

(1,3, ()) Diaininoral Black B, 3B, 
6B*(0a.). 

(1, 2c, 2d, 2k, 21, 2n) Diaminogenes 
((.’a.). 

(1, 2c, 2n) Diauil Black ES (ML.). 

(1, 9) Dianil Black G (ML). 

(1, 3, (), 9) Dianil Black (’R (ML.). 

(1, 3, 9) Dianil Jilack R (ML). 

(1, 6, 9) Dianil Black (JB (ML.). 

(1.4) Dianil Black T (ML.). 

(1, 3, 5) Diauil Black N, FR (ML.). 

(1, 3, 4, 8) Dianol ]llack F] extra 
(Lev.). 

(1) Dianol Black D, FFE, F cone. 
(Lev.). 

(1, 3) Dianol Black JW, RW, RX, 
FFX (Lev.). 

(1) Dianol Brilliant Blacks (Lev.). 

(1, 4, 5, 6) Dianol Ohrome Blue- 
Black (Lev.). 

(1, 4, 0 , 0) Dianol Copper Black 
(Lev.). 

(1, 2c, 2n) Dianol Diazo Blacks 
(Lev.). 

(1) Dianol Fast Blacks (Lev.). 

(1) Dianol Grey GX (Lev.). 

(1) Dianol Jet Blacks (Lev.). 

(1) Dianol Union Black 5BV (Lev.). 

(1, 2c, 2n) Diazine Black 11 extra 
(Sch.). 

(1, 2c, 2e) Diazo Black B (By., 
Leo.). 

(1, 2c, 2 g, 2o) Diazo Brilliant Black 
B (By.). 

(1, 2d, 2e) Diazo Past Black B. extra, 
MG, G, 3B (By.). 


(1, 2o-fd, 2c-fe, 2e, 8) Diazo Past 
Black BHX, SD (By.). 

(1, 2c, 2n) Diazogen Black DR (J.). 

(1) Diphenyl Fast Black (G.). 

(1) Diphenyl Past Grey (G.). 

(1, 2c, 2o, 2lfj Direct Black BH 
(Leo.). 

(1, 2c, 2e) Direct Black V, BH, 
RO (Sa.). 

(1, 2c, 2e) Direct Blacks (Foir.). 

(1,4, 3, (), 8) Direct Black FF extra 
(Leo.). 

(I, 3, 4) Direct Blue Black B (By.). 

(1, 8) Direct Blue Black (Leo.). 

(1, 4, 5, 6) Direct Chrome Black 
(Leo.). 

(1, 2c, 2e, 3, 4, 6, 8) Direct Deep 
Blacks (By.). 

(1) Direct Grey (Sa.). 

(1, 8) Direct Nai)hthamine Blacks 
(OSF.). 

(1) Erie Direct Blacks (Sch.). 

(1, 8) Formal Blacks (G.). 

(1) Grounding Black for C’otton 
(Ba.). _ 

(1) Hessian Fast Black (Leo.). 

(1, 2e, 2c, 2d) Indigene Blacks (CL). 

(1, 2c, 2d, 21, 2n, 8) Ingrain Blacks 

(H.). 

(1) Naphthamine Black H (KA.). 

(1, 2c, 2e) Naphthamine Blacks 
(OSF.). 

(1, 2c, 2e, 3) Naphthamine Black BE. 
OE, OET, BYE (Ka.). 

(1) Naphthamine Deep Black HW 
(Ka.). 

( 1 ) Naphthamine Direct Blacks (Ka. ). 

, (1, 2c, 2e, 3) Naphthamine Past 
Blacks (Ka., OSF.). 

(1, 2c, 2d, 2e) Neropaline BZ, TZ, 
(OL). 

(1) Neutral Grey (Be., Da.). 

(1, 2c, 2n) N’iagara Fast Black M, 
3B extra (Sch.). 

(1) Nyanza Black (Be.). ' 

(1, 2c, 2e) Osfamine Black (OSF.). 

(1, 2c, 2e, 3) Osfanil Blacks (OSP.). 

(1, 2c, 2h, 2i, 8) Oxamine Blacks (Ba.). 
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(1) Oxy Diamine Blacks (Ca.). 

(1,3) Oxy Diamine Black A, AM, 
D, JB, JE, JEl, JW, JWE, 
JWli, Ur, 8A, KR (Ca.). 

(I, 3, S) Oxy Diumino Oarlion JE, 
JKI (Oi.)l * 

(1, 2c, 2(1, 2ii, 5) Oxy 1 liaminogonos 
(Ca.). 

(1) I'olyphoiiyl Black R cc'nc. (0.). 
(1, 4, 0, 8) l^liito Blacks (By.). 

(1) Raiiama Black R extia (Sell.). 

(1, 3, 8) Para Diamine Blacks (Ca.). 
(1) Paraminc Blacks (I'l.). 

(1, 3) Paranil Black (Be.). 

(1) Patent Diaiiil Blacks (ML.). 

(1, 2c, 2(') Renolamino Blacks (W.). 
(1) RcikjI Blacks (W.). 


(1, 3, 8) Renol Black R, OR, G, 

, 2G (W.). 

(1, 2c, 3, 8) Renol Black SF (W.). 

(1) Renol Deep Black (W.). 

(1, 8) Titan Blacks (H.). 

(1, 2c, 2(1, 2n, 3) Titan Fast Blacks 

(ti.). 

(1, 2c, 2e, 3) Triazol Blacks (Oo.). 

(1) Toluyleno Black G, B (Oe.). 

(1) Violet Black (Ba.). 

(1, 2c, 2e) Zambesi Black R, F,(Bo.). 
(1, 2a, 2c, 2d, 2e) Zambesi Black 
BR. (Bo.). 

(1, 2c) Zambesi Black NA (Be.). 

(1, 2c) Zambesi Black 2G (Be.). 

(1, 2c, 2c, 21) Zambesi Black V, NA, 
2G (Be.). 


Dyeing of Cotton with the Suiistantive Cotton Dyestuffs. 

Method (1). 

Light sliades liave to be dyed on bleached cotton, whilst dark 
and heavy shades may he dyed on the unbleached material. In 
the latter case it is advisable to boil the cotton with soda ash 
or with water only, before dyeing. 

Turkey-red oil, Moiiopole soap, or Marseilles soap are frequently 
added to the dye-bath for the purjiose of more readily wetting 
out the cotton. 

The dyestuffs should he dissolved in soft water, or, better still, 
in condensed water. Hard water should be boiled up with some 
soda before the dyestuff' is added. The practice of adding the 
dyestuff direct to the bath is not to be recommended. If it is 
done, however, the soda should be added first, then the dyestuff, 
and finally the salt or Glauber’s salt. 

All the substantive dyestuffs, •with the exception of those marked 
(7) may be dyed from an alkaline bath. 

Neutral salts, such as common salt and Glauber’s salt, are 
added for the purpose of accelerating the dyeing, whilst an 
addition of soda, soap, Turkey-red oil, sodium phosphate, acts 
retarding, and consequently tends to assist in producing more 
level dyeings. 

The cotton is usually dyed at the boil for f to 1 hour. Light 
sha^des may be dyed at a lower temperature, about 120^ to 
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140^ ¥. The fastest shades are, however, obtained when the 
dyeing is conducted at the boil. 

When dyeing very heavy shades it is advisable to dye for 
about !} hour at the boil, and to allow to “ feed ” for about 
^ hour, or longer, in the cooling bath. *' 

Wlicn .using common salt which contains appreciable ({uantities 
of calcium or mag!iesium salts, it is advisable, when dissolving 
the salt, especially hi .the dyeing of cops and cheeses, to add the 
necessary amount of soda, to allow the precipitate to settle and 
to add the clear solution to the dye-bath. 

TliQ concentration of the dye-bath is in most cases of import- 
ance as regards exhaustion of the dyestuff. As a rule the 
“ shelter” the bath, the deeper the shade obtained with the 
same amount of dyestuff’. It has, however, been found that, 
in some instances, especially when dyeing the direct cotton 
blacks in the jigger, the bath will be better exhausted, if a 
larger volume of liquor is used. For light shades it is advisable 
to use a very dilute dye-bath. 

When dyeing heavy shades the dye vessel should be provided 
with a closed steam-coil. 

The amount of salt or Glauber’s salt added to the dye-bath 
varies very considerably, Imtif the bath is to be used continuously, 
the greatest care has to be taken to adjust the addition in such 
a manner that the dyestuff’ is not precipitated (salted out). 

This is particularly of importance in the dyeing of cops 
and cheeses. It will often be found better to add a much 
larger quantity of dyestuff to the first bath and to add a very 
small amount of salt or Glauber’s salt. For the dyeing of 
subsequent lots the amount of salt, etc., contained in the 
dyestuff added is frequently sufficient to make any further 
addition of salt, etc., unnecessary. When working in this 
manner, the baths may be used ^or months without the danger 
of precipitated dyestuff becoming settled on the cops. 

Salt should not be added when dyeing light and delicate shades. 
The addition of 1 to 2 per cent, of soap or Turkey-red oil, 
and 3 to 10 per cent, of sodium phosphate, will give the best 
results. Monopole soap is now frequently employed in-place of 
Marseilles soap. 

If a more strongly alkaline bath is required 1 to 2 per cent, 
of soda ash may be added. 
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5 to 10 per cent, of Glauter’s salt may be added in place of 
the sodium phosphate, but the results are not as satisfactory as 
those o))tained with the latter. 

Medium shades should be dyed with the addition of 2 per 
cent, soda ash aftd 10 per cent, calcined Glauber’s salt, or the 
corresponding amount of crystallised Glauber’s salt. , 

For heavy shades, 2 to 5 per cent, soda ash and 20 to 80 per 
cent, of calcined Glauber’s salt, or 30 to 45 per cent, of common 
salt should be added. Brnzo Indujo Blur and Bcnzo Copprr 
Blur B and W are best dyed with 10 per cent, soda ash without 
the addition of either salt or Glauber’s salt. 

The Brilliant Skp Blurs should be dyed without soda, but with 
the addition of the necessary amount of Glauber’s salt and 1 to 
2 per cent, of acetic acid. 

In order to check the amount of salt present in the dye-bath, 
the specific gravity ought to be ascertained from time to time. 
When dyeing light shades it should not exceed 2^ Tw., whilst for 
dark shades it must not be more than to 6^ Tw., at 60"^ F. 

Some of the substantive cotton dyestuffs, such slq (^otUm Bed S, 
lloHophrninr, SainUDrnis Bed, have to be dyed from a strongly 
alkaline bath. 

For 100 lbs. of cotton yarn : The necessary quantity of Cotton 
Bed S is mixed with about twice its weight of caustic soda 
(76° Tw.). A little hot water is added io as to make the whole 
into a uniform paste, which is then poured into the boiling 
bath, with the addition of about 140 lbs. of common salt. 

A “ short bath should be used (about 1 : 15) and the yarn 
should be worked for f to 1 hour at the boil. Wring and rinse 
slightly. 

For subsequent dyeings, to f of the dyestuff used in the first 
bath and a quantity of common salt, corresponding to that which 
has been removed by taking ouWthe cotton, should be added. 

Somewhat brighter shades are obtained by souring, after dye- 
ing, with 6 to 10 lbs. of sulphuric acid 168° Tw., per 200 to 
220 gallons of water. 

Method (a) of dyeing Saint-Denis Bed. — For 100 lbs. cotton : — 
Dissolve 2^ lbs. 13 ozs. of the dyestuff, in 4J pints caustic soda lye, 
77° Tw., and 2 gallons water. Heat until completely dissolved, 
then add 6J gallons water. The solution is added to the dye- 
bath, which is prepared as follows 207 gallons water, 520 lbs. 
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common salt, 31 lbs. soda ash. A wooden vessel, provided with 
a closed copper steam-coil, should be used. Enter the cotton at 
75° to 85° raise the temperature to boiling point in not less 
than 20 minutes, and dye 80 to 45 minutes at the boil. After 
dyeing, wring and pass through a 1 per cant, solution of 
sulphuricc acid, rinse and dry. 

For further lots of cotton take tbe same quantity of dyestuff 
and make up the bath to the original voVime with a solution of 
salt and soda in the proportions given above. 

Method (h ). — For 100 lbs. cotton: — Dissolve 2 lbs. 13 ozs. 
SaintrDenis lied in 9 gallons caustic soda lye (10‘5" Tw.), add 
this to the dye-bath consisting of 180 gallons of a solution of 
rock salt (32*5° Tw.), and 5 gallons caustic soda lye (77° Tw.). 
Heat the bath to 185° F., enter the cotton, raise the temperature 
to 200° F., and work at this temperature for 30 minutes. After 
dyeing, pass the cotton, without rinsing, through a 1 per cent, 
solution of sulphuric or hydrochloric acid ; finally rinse well 
and dry. For each subsequent dyeing the same quantity of 
dyestuff and of caustic soda lye has to be added. Sufficient 
common salt should be added after every dyeing operation in 
order to keep the strength of the liquor at a specific gravity of 
23*5° Tw., at a temperature of 185° to 190° F. 

The fastness to light of Saint-Denis Bed dyed by one of the 
two methods may be considerably improved if the dyed material 
is after-treated for 15 minutes in a solution of copper sulphate 
or cupric chloride. 

Method {c ). — The dye-bath is charged with 100 gallons water, 
2 lbs. of quicklime made into a uniform paste with water and 
added through a sieve, 75 lbs. of common sale and the necessary 
amount of dyestuff dissolved with ^ its weight of caustic soda. 
Dye at the boil. 

Bifeing of Loose Cotton, 

The substantive cotton dyestuffs may be dyed on loose cotton 
in an open dye-vessel, but an apparatus, such as the “Obermaier,” 
in which the cotton is tightly packed, is mpre economical, and, 
keeps the material in a better condition for spinning. 

When dyeing in an open vessel, heat the dye-bath to the boil 
open out the dry cotton well, enter, and work for f to 1 hour 
near boiling point. A “ short ” bath should be used, and deeper 



SUBSTANTIVE COTTON DYESTUFFS 


211 


shades are obtainecl if the cotton is allowed to “ feed ” for some 
time in the cooling bath. Allow the cotton to cool after lifting it 
out of the dye-liquor and before rinsing. In many instances the 
cotton does not require rinsing, but is hydroextracted immediately 
after it has cooM. 

For heavy shades the dye-bath should contain 2 to *3 l))s. soda 
ash and 20 to 35 lbs. Glauber’s salt. The addition of 1 lb. of 
Turkey-red oil or Monopole soap per 100 gallons of dye liquor 
materially assists in producing level dyeings. 

When dyeing in a machine it is es.sential to select dyestuffs 
which are readily and completely soluble and which Jo not 
exhaust too rapidly. The cotton should be tightly and very 
evenly packed, and the quantities of salt or Glauber’s salt added 
should not be too high. It is better, in many cases, to dye for 
some time with the dyestuff and the soda only without the 
addition of salt, and to add the salt at a later stage. 

Difficulties will always be met with if hard water has to be used, 
even if the necessary amount of soda has been added to correct it. 

Turkey-red oil may be added to the dye-bath in order to assist 
ill the wetting out of the cotton. 

It is usual to dye at the boil for ^ to 1 hour and, if necessary, 
to rinse in the machine. 

Ihfeimf of Sliver. 

Sliver is usually dyed in machines belonging to the “packing 
system.” The method of working and the additions to tlie dye- 
bath are the same as given for the dyeing of loose cotton. 

Dijeinfj of Cotton Yarn. 

Cotton yarn is chiefly dyed in the ordinary dye-beck, although 
dyeing machines, such as the “ Klauder- Weldon” and machines in 
which the hanks are tightly packed, such as the “ Obermaier ” and 
the “ Pornitz ” are frequently used. For light and delicate shades 
the yarn is bleached, whilst for dark shades it is boiled or wetted 
out with Turkey-red oil, before dyeing. 

When dyeing in’ machines, which is more economical than 
dyeing ir^ the beck, boiling out can be dispensed with. The 
yarn must be tightly and evenly packed in order to prevent the 
dye-liquor from forming channels which might cause uneven 
shades. 

V 2 
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Tlie additions to the dye-bath are given in the general part 
which deals with the dyeing of the substantive dyestuffs. 

Dycimj of Merer riacd Cotton Yarn. 

Mercerised yarn exhibits a greater affinity fof the direct dye- 
stuffs ; they are taken up more rapidly, and it is, therefore, 
necessary to add less salt or Glaul)er’8 salt to the dye-bath than 
in dyeing unmercerised cotton, and to commence the dyeing cold. 
It is better to dye with the addition of soda or soda and Turkey- 
red oil, or Monopole soap, for some time, and to add the Glauber’s 
salt later. For light shades sodium phosphate should be used in 
place of Glauber’s salt. 

Dtjnnff of Coi^s and Cheeses. 

Cops and cheeses may be dyed with the substantive dyestuffs 
in any one of the machines described in “ Part XVI.” Cheeses 
are much more readily penetrated than cops. The greatest care 
must be taken in order to prevent precipitation of the dyestuff. 
This is especially of importance when dyeing in machines 
belonging to the “packing system,” because the precipitate 
will be deposited partly on the cloth which surrounds the cops 
and partly on the uppermost layer of cops, which thus will be 
completely spoiled. 

In the “perforated spindle system” the precipitate present 
in the dye-bath will divide itself evenly over all the cops, and 
may, therefore, be less troublesome. 

Skewers made of iron, or preferably of brass or “ nickelin,” 
are used when dyeing with the substantive dyestuffs. 

The cops may be washed in the machine, and afterwards 
hydroextracted, or the excess of water may be removed by means 
of compressed air or by suction. ^ 

Cheeses may also be dyed with the substantive dyestuffs by the 
“ Foam Dyeing ” system. See p. 363. 

Dyeing of Cotton Warjjs.^ 

Cotton warps are dyed with the substantive dyestuffs in the 
ordinary tvarj) dyeing machine. If the warps do not require 
bleaching, it will be sufficient to charge the first box of the 
machine with a boiling soda solution for the purpose of wetting 
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out. Tlie addition of Turkey-red oil in place of soda ash is 
particularly useful in producing level shades on mercerised 
warps. The other boxes contain the dyestuff solution. 

Two ends through the machine will be ample for light shades. 
Half of the colfiur solution should be added for each end. 

For dark shades 4 or 6 ends are necessary. The boxes are first 
charged with about one-half of the dyestuff solution, whilst the 
remainder is allowed to run into the machine continuously 
during dyeing. 

Cotton warps are now dyed very extensively on the beam in 
machines, such as the “ Pornitz.” See “ Warp Dyeing, ’i Fig. 86 
p. 865. 

Light shades may be dyed in the size.” It is advisable to 
prepare the colour solution and the size separately and to mix 
them before using. The dry warps are usually sized twice. 
Shades produced in the size are not as fast as shades which have 
been dyed in the ordinary manner and sized afterwards. 

of Cotton Pieceyooch, 

The “preparation” of cotton piecegoods for dyeing has been 
fully explained under “ Bleaching.” Only the cheapest kinds 
of material are dyed without previous scouring or bleaching, 
Crahbiny^ followed by steaming, is also employed, especially for 
heavy goods. 

Although the spiral dye-heck is used in dyeing cotton piece- 
goods with the substantive dyestuffs, the jigger is much more 
commonly employed. 

Very light and delicate shades are dyed in a “ long ” bath, with 
the addition of soap and sodium phosphate, whilst heavier 
shades may be dyed in a “ short ” bath, with the addition of soda 
and Glauber’s salt. 

In some cases it is advisable to give four ends with the dye- 
stuff and the soda, and to add Uie Glauber’s salt after the fourth 
end. 

Heavy goods are more readily and thoroughly penetrated when 
Turkey-red oil or Monopole soap is added to the dye-bath. 

A padding machine, with either two or three squeezing rollers, 
is sometimes used for dyeing light shades with the substantive 
dyestuffs. Shades which are not required to be fast may be 
dyed in a single passage through the padding machine. It is 



214 


BLEACHING ‘^AND DYEING 


then usually the practice to add a small quantity of dextrine 
solution (I 11). to 1 lb. per 10 gallons of padding liquor) or 
tragacanth-thickening to the padding liquor. 

Eor heavy shades, two or four passages through the padding 
machine are required. The padding liquor is' prepared with 
^ to I oz. of soda per 20 gallons, one-half of the dyestuff solution 
is added, and the pieces are given one end at about 100^ F. The 
remainder of the dyestuff solution is now added, and the pieces 
are given another end. The liquor is now heated to 150*^ to 
180'" F., J to 1 oz. of Glauber’s salt is added per 20 gallons, and 
the pieces are given another end. After this the same quantity 
of Glauber’s salt is added and the final end given. 

Light shades may also be dyed in the starching operation. 

Continuous Opcn-iridtli Dijeiuf/ Machines are now largely used 
for dyeing blacks, dark blues, and browns. 

For the dyeing of Oxi/dianiine Black A'J\ or JB, for instance, a 
machine may be used consisting of four compartments, A pair 
of metal squeezing rollers, of which the upper one is covered 
with rubber, and suitable openers are provided for each com- 
partment. The dye-liquor is heated by means of a closed 
steam coil. In the first compartment, which is charged with 
about lbs. of soda ash, the cotton is boiled out. The bath is 
continuously re-charged with J per cent, of soda ash, calculated 
on the dry weight of the cloth, during dyeing. The soda bath 
has to be replaced twice per day on account of the impurities 
which it removes from the cotton. 

The other three compartments, formed by two perforated par- 
titions, are charged with about 650 gallons of dye-liquor, contain- 
ing 2 J lbs. Oxydiamine Black, per 10 gallons of liquor, dissolved 
with the addition of a small quantity of soda ; 5 to per cent, 
of dyestuff, calculated on the dry weight of cotton, are added 
during dyeing. IJ gallons of the following dyestuff solution 
should be divided equally between the three compartments, after 
the passage of every piece : — 

145 lbs. Oxydiamine Black, and 13 lbs. soda ash, dissolved in 
130 gallons of water. 

The quantities are calculated on a daily production of 100 
pieces, total weight 2,650 lbs. 

The speed of the machine should be regulated so as to allow 
the pieces to remain in contact with the dye-liquor for about 
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8 minutes. The goods are plaited down into a wagon, after 
dyeing, and are finally rinsed. 

Diiehiff of Mercerised IHeeeijoods, 

Mercerised fabrics are as a rule dyed in the jigger. They 
require about 20 per cent, less dyestuff than nonj:nercerised 
fabrics. No Glauber’s salt should be added to the dye-bath when 
dyeing light shades. It is best to give the pieces first two ends 
with 1 to 2 per cent, of soap, Monopole oil or Monopole soap, and 
2 to 5 per cent, of sodium phosphate or soda. The dyestuff 
solution should then be added in two portions, and th^ dyeing 
commenced at 100° to 120° F. The temperature of the dye-bath 
is then gradually raised to about 180° F. 

When dyeing heavy shades it is advisable to give either two or 
four ends in the liquor containing the dyestuff, the soap, and the 
soda, and then to add the Glauber’s salt in two portions, giving 
four or six ends more. 

DiAZOTISINCt and DBVF4LOPINO OF THE SUBSTANTIVE DyESTUFFS. 

Method (2). 

The fastness to washing and soaping of a number of substantive 
cotton dyestuffs may be considerably improved by diazotising 
and developing. The depth of shade is also, in many cases, 
considerably increased by this treatment. 

The cotton is dyed in the usual manner ; it should be rinsed 
before entering into the nitrite bath. Wringing or hydro- 
extracting after the rinsing may be dispensed with in most cases. 

The diazotising bath, which must be used cold, is prepared in 
the following manner r -For 100 lbs. of cotton, add to the bath 
2J lbs. nitrite of soda, dissolved in cold water. Stir and add 
lbs. hydrochloric acid, ^2° Tw., or 5 lbs sulphuric acid, 
168° Tw. 

If the bath is used for diazotising further lots, only one-third, 
of the above quantities should be added for every fresh quantity 
of cotton. 

An ejccess of nitrous acid in the diazotising bath has no 
injurious effect; it should, however, be carefully avoided on 
account of economy. 

The presence of free nitrous acid can be readily detected. A 
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piece of potassium iodide starch paper, when dipped into the batlj. 
turns blue. 

The process of diazotising is best carried out in wooden vessels. 
The diazotising is usually completed after 10 to 15 minutes. 
The material is now allowed to drain (wringinj^ or squeezing is 
not necessary), and it should then be immediately rinsed in a 
cold bath containing about J gallon of hydrochloric acid per 100 
gallons of water. 

The goods must not be exposed to direct sunlight whilst in the 
diazotising bath, or after diazotising and before developing, and 
they nyist not be allowed to come into contact with hot steam 
pipes, or the diazo-compound will be decomposed and uneven 
shades will be produced. 

The material is now, without delay, transferred to the cold 
devdophiff hath, in which it is treated for a short time. Kinsing 
and, if necessary, soaping complete the process. 

PreparatUm of the Stock Solutions for iJcvdoping. 

{a) Phenol. 

Mix 4 lbs. 11 ozs., with 12 lbs. caustic soda lye, IT Tw., and 
dissolve in 10 gallons boiling water. 

(b) . Alpha Naphthol, 

(c) . Beta Naphthol. 

Dissolve 7 lbs. 8 ozs., in 6 lbs, caustic soda lye IT Tw., and 
10 gallons boiling water. 

(d) . Resorcinc. 

Mix lbs. with 12 lbs. caustic soda lye 77° Tw., and dissolve 
in 10 gallons boiling water. 

(r). Metadolnylenc diamine. 

lbs. and J lb. soda ash are dwsolved in 10 gallons water. 
(/). Nerogene D (Be.). 

Stir IJ lbs. with J gallon water, at ordinary temperature, add 
IJ lbs. hydrochloric acid 32° Tw., stir until completely dissolved, 
pour the solution into the developing bath and add afterwards 
5 lbs. of soda ash. 

(g). Ox amine Devdop^er B (Ba.). 

Dissolve the developer in hot water. 
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(//,). Oxamine Derdopcr M {Ba,), 

Dissolve the developer in hot water, and add 1-3 lbs. of soda 
ash to the developing bath. 

(/). Oxamine Developer R (Ba.). 

Dissolve 5 lt)S. of the developer with the addition of 1 lb. of 
hydrochloric acid. 

ij). Soda. 

Diazotise in the usual manner, rinse without the addition of 
acid, work for about 20 minutes at about 120^' F., in a bath con- 
taining 2'5 to 5 per cent of soda ash. 

(k) . imidonaphthohid phonic acid [IBue Developer AN (C^i.)]. 

IBJ lbs. of the developer are mixed ?vith 10 gallons cold 

water. Allow to stand until frothing has ceased, and raise the 
temperature to the boil. 

(l) . Amidodijdienylamine [Fast Blue Devehtper AD (Ca.)]. 

3 lbs. 11 ozs. of the developer are dissolved in 10 gallons 
boiling water, to wdiich IJ lbs. hydrochloric acid has been added. 

{m). Beta-n a phthohid phonic acid {Schaeffer's acid). 

12J lbs. of the developer and lbs. soda ash are dissolved in 
10 gallons l)oiling water. 

(n) . Meta-pheniflene diainine. 

4J lbs. of the developer and 1 J lbs. of soda ash are dissolved in 
10 gallons boiling water. 

(o) . Ethyl heta-naphthylamine (Dereloper Ji). 

lbs. of developer are dissolved in 20 gallons of water with 
the addition of 1 lb. hydrochloric acid. 

{p). Bordeaux Developer Ca.). 

21 lbs. 4| ozs. developer are dissolved in 10 gallons boiling 
water, to which IJ pints hydrochloric acid have been added. 

(q) . Naphthylamine ether powder {C a.). 

2 lbs. 4^ ozs. are dissolved in 1 lb. 2 ozs. hydrochloric acid and 
10 gallons boiling w^ater. 

(r) . Naphthylamine ether N powder {('a.). 

2 lbs. 4J oz. are dissolved in 10 gallons boiling water with the 
addition of J pint hydrochloric acid. 

The following quantities of the above solutions are added to 
the developing bath for medium and dark shades, per 10 lbs. of 
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cotton : — {a), {h), (c), (d), (vi) : I 4 pints; (c), (k), {n) : IJ pints ; 
(1): 4 pints ; ('p), (q), (r) : OJ pints ; (/): 1 J ozs. developer and 
5 ozs. of soda ash are added to the developing bath after the 
developer has been added ; (//), (/) : I 4 to 2J ozs. of the developer ; 
(//) : to ozs. developer and to 5 ozs. sodft ash should be 

added to the developing hath ; (o) : 3 pints. 

If the developing hath is used repeatedly, only ^th of the 
quantities of developer given above should be added for each 
subsequent lot of cotton. 

The developed colours may be after -treated with copper 
sulphate in the same manner as the substantive dyestuffs. 
Tlie fastness to light is thereby improved in many cases. 

Shades obtained by diazotisiiig and developing may be topped 
with basic cotton dyestuffs. The method is the same as for 
the substantive dyestuffs. 

A great variety of shades may be produced by dyeing with 
two or more diazotisable dyestuffs in the same bath followed 
by diazotisiiig and developing. 

Diazotisable dyestuffs may also bo dyed together with dye- 
stuffs which are not affected by the process of diazotising. 

Very good results are obtained by diazotising and developing 
with more than one developer. Thus beta-naphthol may be 
used together with resorcine or with toluylene diamine ; or 
resorcine may be used with phenylene diamine or toluylene 
diamine. 


Loose Cotton, 

When diazotising loose cotton it is of importance that the 
material should be completely cooled before entering it into 
the diazotising bath. 

In order to work economically •it is necessary to provide three 
vessels, the first containing the nitrite solution ; the second, 
acidulated water ; and the third, the developing bath. 

The diazotising, souring and developing may also be carried 
out in an ordinary washing machine. 

Convenient methods of treating small quantities of loose cotton 
after dyeing have been suggested by Cassella & Co. 

Three vessels are provided in which the cotton rests on 
perforated false bottoms, which can be lifted out. In this 



SUBSTANTIVE COTTON DYESTUFFS 


211 ) 


manner the cotton may be conveniently transferred from one 
bath to the other. 

Another method consists in placing the cotton into a net, 
which may be lifted and passed from one vessel into the next. 

For a large ilTodnction the following method has been found 
very convenient : — Three tanks are built into the ground close 
to the vessel in which the cotton is dyed. Of these the middle one 
is placed immediately below the dye-vessel. Into this the dye- 
liquor is run after dyeing. The cotton is now rinsed and the 
diazotising solution contained in one of the other two tanks is 
pumped over it, allowed to act for 15 to 20 minutes, and tljen run 
back into the tank. The cotton is then slightly rinsed and 
treated with the developing bath contained in the third tank. 

If loose cotton is dyed in special machines, all the different 
processes may be carried out in the machine ; less sodium nitrite, 
(about 1 to 1^ per cent.), and hydrochloric acid, (about 8 to 5 
per cent.), should in this case be used. 

It is also advisable to circulate the nitrite solution with a 
small portion of the hydrochloric acid for some minutes through 
the material, and to add the remainder of the acid gradually. 


Cotton Yarn, 


The operations are carried out in the manner described in the 
introduction. 


CopH and Checscn, 


The treatment of cops and cheeses in special dyeing machines 
is the same as that recommended for loose cotton. 


lUarps. 

Cotton warps may be diazotised and developed in an ordinary 
warp dyeing machine. The warps are rinsed in the first box 
and passed through the nitrite solution in the second box. Half 
the sodium nitrite and the hydrochloric acid is added first, 
whilst the otlier half is allowed to flow gradually into the box 
during the passage of the warps. The third box contains 
running ^ater or acidulated water, and the last box the develop- 
ing bath. 

The warps are now passed through a washing machine and 
are finally dried. 
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Cotton PicmfoodH. 

When diazotising and developing piecegoods in the jigger, 
two ends should be given both in tlie nitrite bath and in the 
developing bath. One half of the additions ^hould be made 
before running the pieces the first end, the other half before the 
second end. 

The construction of a ContiinmiH Machine Jor 1 )lazotmn(/ and 
Dcvclopinf/ is illustrated in Pig. 58. {Die BanniLcollfiirharci, 
L. Cassella k Co.). 

A is the compartment containing the diazotising solution. 
I and* II are two vessels containing the solutions of sodium 



nitrite and of hydrochloric acid respectively, from which A is 
continuously fed. B contains acidulated water, and C the 
developing bath. Ill contains the stock solution of the developer, 
which is gradually run into C. ' 

A is filled half full with water containing 1 J lbs. sodium nitrite 
and 5 lbs. hydrochloric acid, per J.00 gallons. 

I is charged with 1 per cent, of sodium nitrite, dissolved in 
water, and II with 8 per cent, of hydrochloric acid, diluted with 
water (both calculated on the dry weight of cloth which it is 
intended to pass through the machine). The flow of the solutions 
from I and II should be regulated in such a manner; that the 
whole amount has been discharged as soon as the last piece has 
passed through the machine. The diazotising bath should 
always smell faintly, not strongly, of nitrous acid. 
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B is supplied with running water, to which, from time to 
time, a small (quantity of hydrochloric acid is added. The bath 
should always react slightly acid. 

For developing, C is charged with lbs. heta-naphthol and 

lbs. caustic sc^la lye, 77^ Tw., per 100 gallons of liquor. 

Ill is charged with 0*6 per cent, heta-naphthol and IJ per 
cent, caustic soda lye, calculated on the dry weight of cloth. 

Other developers may be used in place of heta-naphthol in the 
proportions given on p. 218. 

After developing, the pieces are allowed to lie for about 
1 hour. They are finally rinsed and, if necessary, soaped. 

CoUrLING OF THE DiRBCT DyEING CoTTON DyESTUFFS ON 
THE FlimE WITH Paranitraniline. 

Method (3). 

A number of the direct dyeing cotton dyestuffs may be coupled 
on the fibre with diazotised par an if ran it iue^ Nitrazol (('g.), Azophor 
Red (ML.)y Nitrommiife (Ba.). The fastness of the shades to 
washing, to milling, and to acids is thereby considerably 
increased. 

The method consists in treating the dyed, rinsed cotton for 
about I hour in the cold coupling bath, which has been charged 
with the necessary quantities of diazotised paranitraniline, soda 
and sodium acetate. 

For the purpose of shading, principally blacks, blues, etc., a 
small quantity of a solution of a basic cotton dyestuff, such as 
Methylene Blue, Methyl Violet, etc., may be added direct to the 
coupling bath. 

The cotton should be well rinsed after coupling. 

The following coupling baths may be used ; 

Paranitraniline C (Ca,). Fpr 100 lbs, of cotton dyed with 
8 to 4 per cent, of dyestuff use 6 to 7 gallons diazotised parani- 
traniline C, I to 1 lb. soda ash, and 5 to 6^ lbs. sodium acetate. 

Preparation of the diazotised paranitraniline C, 2 lbs. parani- 
traniline C ; IJ gallons boiling condensed water ; stir well, and 
add J gallon hydrochloric acid, 32° Tw. ; stir until completely 
dissolved ‘^and add 3J gallons cold water. The hydrochloride 
of paranitraniline will be precipitated in the form of a 
yellow paste. Allow to cool, and when quite cold, add whilst 
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continuously stirring J lb. nitrite of soda dissolved in 1 gallon 
cold water. The solution becomes clear after about 20 rnimites, 
and is now made up with cold water to 20 gallons. The diazo- 
solution will keep for some time, but it must be stored either in 
wooden or earthenware vessels and protected •from heat and 
sunlight. , 

When using NUm::(>l C (Ca.) in place of paranitraniline the 
solution is prepared by stirring the Nitrazol into a uniform 
paste with a small quantity of water, at G8° to 77” F. A sufficient 
quantity of cold water is then added to dissolve the Nitrazol 
complq)]ely. 

B to 4 lbs. Nitrazol C, | to 1 lb. soda ash and B to 4 ozs. sodium 
acetate or 2 to 4 per cent, of Azophor Red or Azophor Orange 
(ML.) and 1 to 2 per cent, of sodium acetate may be used in 
place of diazotised paranitraniline for 100 lbs. of cotton, dyed 
with B to 4 per cent, of dyestuff. For the method of dissolving 
these substances, see p. 277. 

Coupling with Nitrosamine Red paate (Ba.), Mix 3J lbs. 
Nitrosaniine lied paste with 5^ gallons cold water and pour in 
slowly, while stirring, 1 lb. 5 ozs. hydrochloric acid, B2" Tw. 
Allow to stand for J hour, pour the mixture into the cold 
coupling bath and add immediately before entering the cotton 
a solution of 1 lb. 5 ozs. sodium acetate. 


Loose Cotton, 

Shades, chiefly blacks and browns, dyed on loose cotton may 
be coupled with paranitraniline, etc!, in any ordinary dye-vessel. 
The coupling bath should be used about one-fourth stronger than 
given above ; it is desirable to omit the addition of soda and 
sodium acetate. 

Cops and. Vheeses, 

The coupling is carried out in the dyeing machines. A some- 
what larger quantity of paranitraniline should be used, without 
the addition of soda or sodium acetate. One half of the quantity 
required should be added at the beginning, the other,jialf after 
the liquor has been allowed to circulate for 10 to 15 minutes. 
After coupling, the material is thoroughly rinsed, and, if 
necessary, soaped. 
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Cotton Yarn. 


Shades dyed on cotton yarn are coupled in the ordinary dye- 
beck. 


Cotton WarpH. 

Cotton warps dyed with certain of the direct dyeing cotton 
dyestuffs are coupled with paranitraniline, etc., by giving them 
either one or two passages through an ordinary warp dyeing 
machine containing the cold diazo-solution. 

100 lbs. of warps require about IBO gallons liquor, 9 to IB gallons 
diazotised paranitraniline, or 4 to 6 lbs. Nitrazol C, 1 to lbs. 
soda ash and 4 to ozs. sodium acetate. ’ 

Two separate solutions (1 and 2) are prepared and kept in 
small vessels placed above the machine. The coupling bath is 
continuously fed from these vessels during the passage of the 
warps through the machine. 

Solution (1). 1) gallons diazotised paranitraniline reduced with 
cold water, or 4 lbs. of Nitrazol C dissolved in 10 gallons of cold 
water. 

Solution (2). 1 lb. IJ ozs. soda ash, 5 ozs. sodium acetate, 
10 gallons water. 

After coupling, the warps are thoroughly rinsed in hot water 
and soaped. 

PiccecfooiU. 


The following method is applied when coupling piecegoods, 
dyed with substantive dyestuffs. 

The dyed, well-rinsed pieces are given two ends in the jigger, 
which is charged per 10 gallons of liquor with 2J pints 
diazotised paranitraniline, § oz. soda ash, ^ oz. sodium acetate, 
and, in addition, according to the depth of the shade, for every 
10 lbs. of material, to 5| pints diazotised paranitraniline, 
I 'to 1| ozs. soda ash and i to ^ oz. sodium acetate. 

In place of the diazotised paranitraniline used above, 8| ozs. 
and 3 to 6J ozs. respectively, of Nitrazol C, or 2 to 4 per cent, of 
Azophor Ked and 1 to 2 per cent, sodium acetate may be used. 

The coupling may be carried out in the padding machine as 
describe(^under “ Paranitraniline lied.” 

Two passages should be given, and the strength of the diazo- 
solution should only be one-third or one-fourth of that used for 
Paranitraniline Red. 
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After coupling, the pieces are batched or plaited down, 
allowed to lie for ^ to 1 hour, rinsed and dried. 

For the purpose of shading, basic dyestuffs, such as Methylene 
Blue, etc., may be added to the coupling bath. 

• 

After-trkmment of the Substantive Cotton Dyestuffs with 
Metallic Salts, etc. 

It is well known that the fastness to light of shades which 
have been dyed with the substantive cotton dyestuffs is improved 
if the gpods are heavily stiffened with starches, gums, etc., after 
dyeing. 

The fastness of dyestuffs which are sensitive to acid, such as the 
Bevzopurpurines^ is considerably increased, if the cotton is not 
rinsed after dyeing, i.^., if the cotton is allowed to retain some of 
the alkaline dye-liquor. The shades may be brightened, and at 
the same time made faster by an after-treatment with soda 
(3 to 5 per cent, solution) or with soda, 5 parts, and Turkey-red 
oil, 20 parts, per 100 parts of water. 

The shades of substantive blacks are improved by passing them 
through a lukewarm bath, containing about 1 lb. of soap and 
J lb. of olive oil per 20 gallons. 

In the following part the different methods of after-treatment 
of the substantive cotton dyestuffs for the purpose of increasing 
their fastness to light and to washing will be described. 

Method ( 4 ). 

The material is well rinsed after dyeing, and treated for | hour 
at the boil with 2 to 3 per cent, of potassium, or sodium bichro- 
mate, with or without the addition of a small quantity of acetic 
acid. 

Method^{h). 

Rinse the material well after dyeing and treat for J hour at 
120® to 140° F., with 1 to 4 per cent, of copper sulphate and 1 to 
* 2 per cent, acetic acid ; rinse and dry. 

Basic dyestuffs may be added to the copper bath for shading 
purposes. In this case the cotton ought to be entered^cold, and 
the bath heated gradually to 140° F. 

The after-treatment with copper sulphate improves the fast- 
ness to washing, but especially the fastness to light. Shades 
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dyed with Benzoaz urine, for instance, become faster to light 
than indigo. 

Salts of nickel and cobalt, if used in place of copper sulphate, 
do not alter the shades quite as much. 

They are, hov^iever, more expensive, and they do not improve 
the fastness to light as much as an after-treatment with copper 
sulphate. * 

Method (G). 

The well-rinsed material is treated for ^ hour at 140° to 212'^ F., 
with 1 to G per cent, of bichrome, 1 to G per cent, of copper 
sulphate, and 1 to 3 per cent, acetic acid. 

Shades treated by this method are faster to washing than 
those treated with copper sulphate alone, whilst the fastness to 
light is the same. 

1 to 2 per cent, of sulphuric acid 168'“'’ Tw. may be used in place 
of the acetic acid. The cotton should be finally well rinsed 
and, if necessary, soaped. 

Method (8). 

The fastness to washing may also be improved by treating the 
dyed, well-rinsed material for 15 to 20 minutes at 120° to 140'^ F., 
or for I hour in a cold bath with ^ to B per cent, of formaldehyde 
(40 per cent). 2 to B per cent, of acetic acid may be added to the 
formaldehyde bath. 

Method (9). 

The fastness to washing and to acids of some of the substantive 
dyestuffs is improved by an after-treatment with Solidogeii 
(Meister, Lucius and Br lining). Einse the cotton well after 
dyeing, and treat for | hour in the boiling Solidogen bath. 
Finally rinse well and dry. 

The bath is prepared by adding first 2 per cent, hydrochloric 
acid, and then 2 to 6 per cent. Solidogen. 

5 to 10 lbs. of ammonium sulphocyanide should be added first 
per 100 gallons of liquor, if the treatment has to be carried out 
in copper vessels. 

Method (10). 

The fastness to washing may be improved by one of the 
following treatments : — 

Treat the dyed, well-rinsed cotton for I hour at 140'^to212°F,, 
with 2 to 4 per cent, chromium chloride (20^^ BA), or 2 to 4 per 

B.n. . Q 
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cent, cliroraium fluoride and 2 to 8 per cent, acetic acid, or 4 to 5 
per cent, chrome alum and 2 to 3 per cent, acetic acid ; rinse 
and dry. The fastness to light is not affected by these after- 
treatments. 

Method (11). ‘ 

Very fa^t reddish-yellow shades are produced by dyeing with 
and after-treating with a solution of bleaching powder. 

The well-rinsed cotton is treated for } hour at 70'^ E. in a 
bath containing ^ gallon of bleaching ])owder solution, 15"' Tw., 
})er 100 gallons of water, and finally well rinsed. The higher the 
tempefature of the bleaching powder solution, the yellower will 
be the shade obtained. 

If the temperature is gradually raised to 120'' the j-eddish 
tone gives i)lace to a clear yellow ; this, how'ever, slowly 
deteriorates with age, going back to the original shade. 

The fastness to water of shades dyed with the substantive dye- 
stuffs may also he improved by an after-treatment with a | per 
cent, solution of alum, or 5 per cent, of aluminium acetate 
(10'^ Tw.) The cotton should he treated in the cold bath for 
about 15 minutes. 

Eor the same purpose the following may also be employed : 

1 per cent, aluminium sulphate and I per cent, sodium acetate ; 
or ^ per cent, aluminium sulphate and j- jier cent, soda ash ; or 

2 to 8 per cent, pyrolignite of iron, 15^ Tw. 

The after-treatment with pyrolignite of iron renders the 
shades somewhat duller. 

In order to improve the fastness to washing of the substantive 
cotton dyestuffs, Warr suggests an after-treatment with mag- 
nesium suli)hate followed by a passage through a weak solution 
of caustic soda. 

The Bayer Company recommend the addition of a small 
quantity of stamiate of soda to tne caustic soda bath, by means 
of which the shades become still faster. By applying this treat- 
ment to Beijzo Fant Scarlet, a red is obtained which is almost as 
fast as some of the diazotised and developed reds. 

The fastness to washing of the substantive dyestuffs dyed on 
cops or cheeses may be improved by an after-treatment with a 
solution of sulphate-acetate of alumina. 

Blacks and other dark shades may be after-treated with 
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tannins, fixed with pyrolignite of iron. The cotton is considerably 
weighted by this method. 

The after-treatments described can be carried out in the 
vessels or machines used for dyeing materials such as cops, 
cheeses, etc. • 

m 

Topping of Substantive Dyestuffs with Basic Dyestuffs. 

Shades produced by dyeing with the substantive cotton dye- 
stuffs do not, as a rule, possess the brilliancy and richness “ over 
hand ” of the basic cotton dyestuffs dyed on a tannin-antimony 
mordant. • 

The property of the substantive dyestuffs to act as a mordant 
for the basic dyestuffs is frequently made use of. 

For this purpose the material, dyed with the substantive dye- 
stuff in the usual manner, is rinsed and topped with a basic 
dyestuff in a separate bath. In order to prevent uneven dyeing, 
the dyestuff solution should be added in portions and an addition 
of a small quantity of acetic acid or alum should be made to the 
dye- bath. 

Another method consists in dyeing the cotton in a bath which 
contains besides the substantive dyestuff an addition of 2 to 4 per 
cent, of tannic acid. The material is treated for 1 hour at the 
boil and allowed to remain in the cooling bath for some time. 
After wringing or hydroextracting, the tannic acid is fixed in a 
fresli bath with tartar emetic. The cotton is now washed and 
topped with the basic dyestuff*. 

Duller and darker shades are obtained if pyrolignite of iron 
or another iron mordant is used in place of the tartar emetic. 

The fastness of shades obtained by the last two methods is very 
satisfactory, whilst shades obtained by the first method are not 
as fast as similar shades produced by dyeing with a basic dyestuff 
on a tannin -antimony raordanf. 
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SlILPlIUll DYESTUPPS 


Yellows anl Guanoes. 

Auroiiul Grau^'o (W.). 

Aiiroiial Yellows (W.). 

Cross 1)3^0 Yellow (II.). 

Eclipse Phospliiues (G.). 

Eclipse Yellows ( 0 .). 

Iiumedial Gran^^e (Ca.). 
Jmmedial Yellow (Ca.). 

Katigen Yellows (B}'.). 
Kryo^^eiie Yellows (Ba.). 
Pyrogene Orange (( ’J.). 
Pyrogone Y^'ellows (Cl.). 

Pyrol Yellows (Leo.). 

Sul[)liurol Orange (Da.). 
Hulpliurol Yellows (Da.). 
Sul2)hur Yellow (Be.). 

Tliiogene Golden Yellow (ML.). 
Thiogene Oranges (ML.). 
Thiogene Yellows (ML.). 
Thional Y^ellows (Sa.). 

Thionol Granges (Lev.). 

Thionol Y'ellows (IjOv.). 

Thion Granges (Ka.). 

Thion Yellows (Ka.). 

Tliioplior Cutch 0 , K, lUi (J.). 
Tliiophor Khaki (J.). 

Thioj^hor Orange (J.). 

Thiophor Yellows (J.). 
Thioxine Orange (Oe.). 
Thioxine Yeliow (( )e.). 

Beds. 

Auronal Corinth (W.). 
Immedial Bordeaux (Ca.). 
Katigen Bordeaux (By.). 
Sulphur Corinth (Be.). 


Snl])hurol Bordeaux (Da.). 
Thiogene Dark Beds (AIL.). 
Thiogene lTir])le (ML.). 

Blues and Violeis. 

Auronal Blues (W.). 

Cross Dye Blues (IL). 

E(di2>se Blues (G,). 

E<di})se h’ust Dark Blues (G.). 
Eelii^so Violet (G.). 

Iiuincdial Blues ((.h.). 
Immedial Dark Blue (('a.). 
Immedial Direct Blues (('a.). 
Immedial Green Blues (Ca.). 
Immedial Lidogene (Ca.). 
Immedial Indone (Ca.). 
Immedial Indone Violet (Ca.). 
Immedial New Blue (Ca.). 
Immedial Prune (Ca.). 
Immedial Puiple ((U.). 
Immedial Sky Blue (Ca.). 
Immedial Violet (Ca.). 
Katigen Azurine (By.). 
Katigen Blue B. (By.). 
Katigen Chrome Blues (By.). 
Katigen Dark Blue (By.). 
Katigen Direct Blue (By.). 

• Katigen Indigos (By.). 
Katigen Navy Blues (By.). 
Katigen Violets (By.). 
Kryogene Black Blues (Ba.). 
Kryogene Blues (Ba.). 
Kryogene Direct Blues (Ba.). 
Kryogene Violet (Ba.).^ 
Melanogene Blues (ML.). 
Pyrogene Blues (Cl.). 
Pyrogone Cyanine (Cl.). 
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Pyroxene Direct Dlues (01.). 
Pyroxene Indigos (CT.). 

Pyrol Blues (Loo.). 

Pyrol Direct Blue (Loo.). 

Pyrol Navy Blue (L^o.). 
Sul])lmr Blue L extra (Be.). 
Sulphur hidigo (B(u). 

Sulphurol Direct Blue (Da.). 
Sulphorol Indigo (Da.). 
Thiogono Blues (ML.), 
d’hiogene Oya-riinos (ML.). 
Thiogono Dark Blues (ML.). 
Thiogeno J)eop Blue (MTj.). 
Thiogono IIeliotrop(5 (ML.). 
Thiogono New Blues (MIj.). 
Thiogono Violets (Ml;.). 

Thional Blues (Sa.). 

Thional Indigos (Sa,.). 

Thion Blue (Ka ). 

Thion D(a^]) Violet (Iva.). 

Thion Direct Blues (Ka.). 

Thion Navy Blues (Ka.). 

Thion Violets (Ka.). 

Thionol Blues (Lev.). 

Thionol Brilliant Blue (Lev.). 
Thionol Dark Blue (L('v.). 
Thionol Dark Pur[)le (Ijov.). 
Thionol Direct Blue (Lev.). 
Thiophor Blues (J.). 

Thiophor Cyanine (J ). 
Thiophor Dark Blues (J.). 
Thiophor Indigos (J.). 

Thiophor Navy Blues (J.). 
Thiophor Violet (J.). 

Gueenr. 

Aiiroiial Greens (W.). 

Cross Dye Greens (11.). 

Eclipse East Greens (G.), 
Eclipse East Olive (G.). 

Eclip.s 0 Greens (G.). 

Eclipse Olivo (G.). 

Tmmodial Biilliant Green (Ca.). 
Immedial Dark Green (Ca.). 
Immedial Deep Green (Ca.). 
Immedial Greens (Ca,). 
Immedial Olives (Ca.). 


Immedial Yellow Olive (Ca.). 
Katigen Brilliant Greens (By.). 
Katigen Dark Green B (By.). 
Katigen Greens (By.). 

Katigen Olives (lly.). 

Kryogene Olives (Ba.). 

Pyrogene Blue Green B»(CT.). 
Pyrogetw' Dark Green B, IIB (Cl.). 
Pyrogene Green 2G, IlG (Cl ). 
Pyrol Greens (Lfo.). 

Sulphurol Dark Greens (Da.). 
Sulphurol Greens (Da.). 

Sulphur Olive (Be.). • 

Thiogene Greens (ML.). 

Thion Greens (Ka.). 

Thion Olive (Ka.). 

Thional Ihilliant Green (Sa.). 
Thional Daik Green (Sa.). 

Thional Greens (Sa.). 

Thionol Brilliant Greens (Lev.). 
Thionol Dark Green (Lev.). 
Thionol Greens (Lev.). 

Thionol Olive (Lev.). 

Thiophor 1 )ark Green (J.). 
Thiophor Deep Gnsm (J.). 
Thiophor Greens (J.). 

Thio])hor ( )livos ( J ). 

Thiophor Yellow Olive (J.). 
Thioxine Olives (Oe.). 

Browxs. 

Auronal Black Browns (W.). 
Auronal Kliaki (W.). 

Cachou de Laval (Poir.). 

Cachou 11 . (Poir.). 

Cims Dye Browns (H.). 

- Cross D^e Drab (H.). 

Eclipse Red Brown cone. (G.). 
Immedial Bron/.e (('a.). 

Immedial Browns (Ca.). 

Immedial ()utch (Ca.). 

Immedial Dark Browns (Ca.). 
Immedial Maroon (Ca.). 

Immedial Bed Brown (Ca.). 
Immedial Yellow Brown (Ca.). 
Katigen Black Browns (By.). 
Katigen Bronze^GL (By.). 
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Katigen Brownfl 
Katigen (’hromo lirown (By.). 
Katigen ('utch (By.)- 
Katigen Khaki G extra (]iy.). 
Katigen Bed Browns (By.). 
Katigen \"ellow Ih’ownH (By.). 
Kryogene Byowns (Ba.). 
Kryogene Bed lirown (Bn.). 
Pyrogeno Browns (tl.). 

Pyrogene ('atochu (CL). 

Pyrol Bronze (Loo.). 

Tyrol Browns (Leo.). 

P3T0I Ikirk Browns (Leo.). 

Pyrol Bed Brown (I.eo.). 

8ul{)hur Browns (Be.). 

Sul{)hur (Jatechu (Be.). 

Siilphiirol Browns (Da.). 
Sulphurol Lark Brown (Da.). 
Thiocatechine 1, III (Poir.). 
Thiogene Bronze (ML.). 
Thiogene Browns (MIj.). 
Thiogene Oiitcdi (ML.). 

Thiogene Khaki (ML.). 

Thiogene Olive (ML.). 

Thiogene Yellow Brown (ML.). 
Thional Bronze (Sa.). 

Thional Browns (Sa.). 

Thional Dark Browns (Sa.). 
Thion Browns (Ka.). 

Thion Cuteh B, 2B (Ka.). 

Thion Violet Brown (Ka.). 
Thionol Brilliant Corinth (Lev.). 
Thionol Browns (Lev.). 

Thional Corinth (Lev.). 

Thionol Khaki (Lev.). 

Thiophor Black Browns (J.). 
Thiophor Bronze (J.). 

Thiophor Browns (J.). 

Thiophor Dark Brown (J.). 
Thiophor Bed Brown (J.). 
Thiophor Molet Brown (J.). 
Thiophor Yellow Brown (J.). 
Thioxine Browns (Oe.). 


Blacks 

Aiitogeno Black (Poir.). 

Auronal Blacks (W.). 

Black ELB(Poir^). 

Cross Dye -Black (IL). 

Eclipse Blacks (G.). 

Tinmedial Blacks (Ca.). 

Irtimedial Brilliant Blacks (Ca.). 
Tmmodial Brilliant Carbons (Cki.). 
Immedial Carbons (Ca.). 

Tndo Carbon S, SF pat. (Ca.). 
Katigen Blacks (By.). 

Katigen BIikj Blacks (By.). 
ICatigon Brilliant Black (By.). 
Katigen Deep Blacks (By.) 
Kryogene Blacks (Ba.). 

O.sfathion Black (OSF.), 

Pyrogene Black (( T.). 

Pyrogene Deep Black (CL). 
Pyrogene Gioys (Cl.). 

Pyrol Blacks (IjOO.). 

Pyrol Blue Black (Leo.). 

Pyrol Brilliant Black (IjOo.). 

Sul phenol Blacks (C.). 

Sulphur Blacks (Be.). 

Siilphurol Blacks (Da., (d.). 
ddiiogene Blacks (ML.). 

Thiogene Diamond Black (MTi.). 
Thional Blacks (Sa.). 

Thion Blacks (Ka.). 

Thionol Blacks (Lev.). 

Thionol Brilliant Blacks (Lev.). 
Thionol Greys (Lev ). 

Thiophenol Blacks (CL). 
Thiophor Blacks (J.). 

Thiophor Blue Black (J.). 
/Thiophor BrilliaTit Carbon (J.). 
Thiophor Carbon (J.). 

Thio}»hor Deep Black (J.). 
Thiophor Field Grey (J.). 
Thioxine Blacks (Oe.). 

Vidal Black (Cl., Poir.). 


The dyeing with sulphur dyestuffs, a considerable number of 
which have been introduced within the last few years, has made 
such enormous progress that, at the present moment, these 
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substances must be considered as one of the most important groups 
of cotton dyestuffs. Their fastness is in many instances excellent, 
and in not a few cases they have been able to replace some of the 
fastest colouring matters, such as Aniline hlack, indigo, catechu 
browns, khaki, logwood black, etc. The sulphur dyestuffs belong 
to the direct dyeing dyestuff’s, although some of the^n may be 
dyed like vat-dyestuffs. Home of the sul)stantive cotton dye- 
stuffs may he dyed in the same bath with the sul[)hur dyestuffs. 
The dyestuff solutions must, however, be prei)ared separately. 
The application of the sulphur dyestuff’s is, comparatively 
speaking, simple. The follow’ing general rules for dyeing may 
he given here. Tn nearly every instance the dyestulfH are dis- 
solved with sodium sulphide and soda ash, and dyed with the 
addition of Glauber’s salt or common salt. In many cases, 
however, the quantities of the different ingredients used and the 
methods of dyeing and of after-treatment vary very considerably, 
and for these reasons it is necessary, in order to obtain satis- 
factory results, to describe the principal methods of application 
somewhat in detail. 


Dyeing of Loose Cotton. 

The loose cotton is thrown into the boiling bath to which the 
dyestuff solution with the sodium sulphide and the soda has been 
added. Glauber’s salt, or common salt, is added after the cotton 
has been properly penetrated by the dyti-liquor. The material 
is now worked with poles for about ^ hour and allowcid to simmer 
for another J hour. Although the cotton may now be removed 
from the dye-bath, it is by far better to allow it to remain (to 
“feed ’’) in the cooling liquor for some hours, or even overnight. 

Provision should be made for pumping the dye-liquor after 
dyeing into a storage tank, because washing and after-treatment, 
if required, may then be carried out in the dye-vessel itself. 

Dyeing of Cotton TIanks. 

The yarn may be boiled out in a high-pressure kier, but the 
method most commonly in use is to boil in an ordinary low- 
pressure kier for 6 to 8 hours with 4 to 6 per cent, of soda ash. 
The dye-vessels should be made of wood or iron ; copper must be 
avoided. , Satisfactory results may be obtained by treating the 
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hanks on ordinary dye-sticks, l)ut it is by far l)etter to employ 
bi'ut Iron (jaa pipcn, which should not be less than 1 inch in 
diameter (Fig. 59). From 2 to 4 lbs. 
of yarn are usually placed on one stick. 
In this manner the lianks are com- 
pletely immersed in the dye-liquor 
and very little oxidation of the dye- 
stuff can take plac.e. 

Dyeing of Waups. 

Warps may be dyed with the sulphur 
dyestuffs in an ordinary war]) dyeing 
machine, but it is preferable to lower 
the top guide rollers so as to place them 
below the surface of the dye-liquor. 

A Special Warp Dpeinf/ Machine, illustrated in Fig. bO, is recom- 
mended by Messrs. L. Cassella & Co. for dyeing the Inniiedial 
Blacks, 

The waggon A is divided into six to eight compartments, each 
of which contains a boiled warp. From here the warps pass 



Fig. 60 .— Sliocial Warp Dyeing Machine for dyeing Hulphnr Blacks. 


into box B, which contains the dye-liquor; they are squeezed 
between the wooden rollers 1, 2, and 3, on to which uniform 
pres8ure*i8 put hy means of 4. After leaving the dye-bath, the 




Fi<!. oJ). — Dye-stic.k and 
Dye-vnt for dyeing (’otton 
Hanks \\itli Suljdiiir Dyo- 
stufTs. 
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warps pass between heavy iron squeezing rollers wrapped 
with cloth, over a wooden tension roller 6 into the washing box C. 
Roller 0 rests in a sjnral spring by means of which the tension 
on the warps is automatically regulated. During wasliing, the 
warps pass hetweeTi two light squeezing rollers 8, made of wood, 
and ultimately through the heavy iron rollers 1). The latter 
should also l)e well wrapped with cloth. The dye-heck is con- 
tinuously hid with concentrated dyestuff solution from tank E 
through pipe a. The warps are liiially plaited down into the 
waggon D, passed through a wasliing machine, and treated with 
sodium acetate. 


Dyeing of Cops and Cheeses. 

Cops or cheeses may he dyed in any type of apparatus, providing 
it does not contain any copper parts. Iron, nickel, “ nickelin ” 
(a nickel alloy), or apparatus which have been lined with lead, 
are best suited. 

The st(',aming after dyeing, which is necessary when using 
certain dyestuffs, esi)ecially blues, may he carried out in the 
dyeing apparatus. It is, however, essential that the material 
should contain both caustic soda and sodium sulphide when it is 
steamed. 

Dyeing of Cotton Piecegoods. 

The ordinary LancaHhire J'uforr (see p. 308, Fig. 90), may he 
used for dyeing the sulphur dyestuffs. The jigger should, how- 
ever, he provided with squeezing rollers. Continuous dyeing 
machines are suitable when a large production is required, and 
in some cases satisfactory results are obtained by applying the 
sulphur dyestuffs by means of the padding machine. 

An Arranrjnnmt of JifUfcrs uith Hqueczhuf Rollers is illustrated 
in Fig. 61 (Messrs. Mather & Platt). One jigger is used for 
dyeing, the other one for washing off after dyeing. The dye- 
becks are of the ordinary type, but made entirely of iron, with 
wood or iron guide rollers and iron reversing or draw rollers of 
about 8 inches diameter. A swinging pressing roller made of iron 
is provided, which may he covered with rubber, by means of which 
the excess of dye-liquor is squeezed out. Additional pressure 
may be obtained by means of levers and weights. When dyeing 



•SEjCT\ot4#k\_ C-.\aN/(Oor\oiJ . 


284 


BLEACHING AND DYEING 



Fig. 61 . — AiTangement of Jiggers with Squeezing Eollei >. 
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is completed the cloth paseeB. immediately into the second jigger 
for washing off. One horso-power is required to drive the jiggers. 

Another type of jigger which is very suitable for the dyeing 
of sulphur dyestuffs is the l^addinff Ji(f{l('i' of Mather & Platt, 
Fig. 62. It coitsists of the dye-beck, usually made of cast- 
iron, with iron guide rollers. Two pairs of squeezing rollers, 
made of C{ist-iron or indiarubber, each from 6 inches to 8 inches 
in diameter, according to the width of the jigger, are fixed 
above the dye-beck. A strap batching arrangement and the 
usual catch boxes for reversing are also provided. 

The Under-irafcr Jigger, Yig. 63, of Messrs. C. (I. Hauboy jun. 
G.m.b.IL, differs from the ordinary type in that the cloth is not 
wound direct upon the draw-rollers a, but upon rollers h, which 
rest upon them. The speed at which the pieces run is, therefore, 
a perfiictly uniform one throughout the dyeing operation. 
The reversing motion is automatic. After the dyeing has been 
completed the rollers carrying the pieces can be readily lifted 
out of the dye-bath, and a new batch of cloth can be introduced. 

Tlie rollers h, upon which the cloth is wound, are suspended 
in vertical racks which are driven from wheels on a joint axle 
d. Uniform tension is obtained by means of the compensa- 
tion roller e, which can be lifted above the surface of the dye- 
liquor in order to facilitate the changing of pieces. The dye- 
beck is made of wrought iron and suited for a batch of 850 mm. 
in diameter. Tension is put on ihe cloth, when entering, at g, 
and when leaving the machine it has to pass between the 
squeezing rollers Ji, the upper one of which is covered with 
rubber. 

“ Smothering ” of the Stjlphur Dyestuffs after Dyeing. 

Some of the sulphur dyestuffs have to be developed after 
dyeing by allowing the dyed material to lie for some time in a 
warm, moist atmosphere. This process is termed “smothering.” 
The different methods of smothering will be discussed under 
the application of the various dyestuffs. 

Developing of the Sulphur Dyestuffs by Steaming, 

A number of the sulphur dyestuffs, especially the blues, are 
developed after dyeing by steaming without pressure. 




Pig. 62 .— Padding Jigger. 
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Fig. 64 illustrates an arrangement which may be used for 
this purpose. It consists of a box which is provided with a 
false perforated bottom, covered with a coarse cotton cloth, 
under which the steam pipe enters. This should be carried 
round the inside#of the vessel, and the holes in it should be 
placed at such an angle as to direct the steam against the 
bottom of the vessel. 13y means of an injector whichhs fitted to 
the steam pipe, a mixture of steam and air is jjassed into the 
vessel. The material is usually steamed for about lialf an hour 
at a temperature of IHO'' to 200'^ F. The yarn or the pieces are 
suspended on rods, but care must be taken that the material does 



Fig. (»4. — Airangcinent for Developing the 
Siili)hur DyestuHs by Steaming. 


not touch the bottom of the vessel. The vessel is covered with a 
roof-shaped lid, lined with coarse cotton cloth. 

Cotton yarn may be steamed in apparatus such as are used 
for dyeing loose cotton or cops. 

It is essential that the material should contain caustic soda 
and sodium sulphide when placed into the steaming box. If 
the cotton has been washed before steaming, a passage through 
a bath containing about 100»grains of caustic soda and 1 oz. 
of sodium sulphide per gallon is necessary. 

Topping of the Sulphur Dyestuffs with Basic Dyestuffs. 

The basic dyestuffs are very rapidly taken up by cotton which 
has been dyed with the sulphur dyestuffs. If basic dyestuffs 
are used in small quantities for the purpose of shading, they 
are best dyed from a cold soap bath. When larger quantities 
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are, used, the addition of acetic acid or alum to the dye-bath is 
necessary. 

Topping of Indigo with the Sulphuu Dyestuffs. 

Some of the sulphur dyestuffs, especially ‘die blues, may be 
used as a “bottom” for indigo blue. On account of their superior 
fastness they are to be preferred to the ordinary substantive 
cotton dyestuffs. 


Afteu-teeatments of the Sulphite Dyestuffs. 

The fastness of a number of the sulidiur dyestuffs may be 
considerably increased by an after-treatment with metallic salts, 
etc. The different methods will be fully discussed under the 
various dyestuffs. 

Various after-treatments have been suggested, in order to 
prevent tendering of the cotton after dyeing with the sulphur 
dyestuffs. ,vThe best results have been obtained by a process 
suggested by G. E. Holden, ^ which consists in treating the dyed 
material with a 1 per cent, solution of tannic acid at a tem- 
perature of 40° C., scpieezing or wringing, and then passing 
through lime-water, and finally washing. In i)laco of lime- 
water any suitable salt of calcium, barium, or strontium may 
be used. It should, however, be stated that the shades are 
liable to be altered considerably. 

A treatment with a 1 per cent, solution of soda ash will be 
found quite safe in many instances. 

SPECIAL METHODS OE DYEING THE SULPHUE DYESTUEFS. 

The Kryogene Dyestuffs of the Badische Anilin und 

Soda Fabeik. 

« 

Light shades should be dyed for 1 hour at 120° F. with the 
addition of 10 to 20 lbs. of common salt or Glauber’s salt per 
200 gallons of water, whilst dark shades and blacks require 50 
to 60 lbs. of common salt or calcined Glauber’s salt per 200 
gallons of water. After dyeing, squeeze or wring, ^n order to 
save the dye-liquor. 

^ Journ, Soc, Dyera and Colouriaia, XXVI., p. 76, 1910. 
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The dyestuff solution for dyeinf^ 100 lbs. of cotton is prepared 
in the following manner:— For the first four lots of material 
add one part of concentrated sodium sulphide, or two parts of 
sodium sulphide crystals to one part of dyestuff and dissolve in 
boiling water. ^Jalf this quantity of sodium sulphide will be 
sufficient for subsequent lots. lbs. of soda ash should be 
added to a fresh hath, ^ to 2 lbs. to an old bath. When using 
the concentrated Kryogene dyestuffs, twice the quantity of 
sodium sulphide stated above should be added. 

In order to prevent uneven dyeing, the (puintity of sodium 
sulpliide may Ije increased, or 2 to 5 lbs. of Turkey-red oil may 
be added to the dye-bath. 

KrjUufcnc Blur B, BX, BN, BNO, Krjioijcne Black Blue BUT. 
B(tT(>^ have to be developed by steaming or by smothering. 

Krjfoffoic Broivii A may be dyed without the addition of 
either sodium sulphide or soda. 

Shades dyed with B per cent, of Kiifixjmc Black TB, TG, or 
with 5 ])er cent, of Krijoficnc Blue B, BN, or Knfoifcnc Black 
Blue BGT, rinsed after dyeing, but not developed, may be used 
as a bottom for dark blues dyed in the indigo vat. 

The following patented method of dyeing Kryoifcne Black in 
a cold jerinenlalloH ral is also of interest. The vat is filled 
with cold wat(ir ((50 gallons) and then set with 8 lbs. of 
wheaten, or potato flour, 0 lbs. bran, 2 lbs. syrup or honey (or 
4 lbs. of dates, raisins, gra 2 )es, etc.), and 5 lbs. soda crystals 
(or 2 lbs. soda a.sh or pearl ash). 

For dyeing a full black, 5 to 7 lbs. of Kruotjene Black TBO or 
TOO, and for a bronzy brownish-black 10 lbs. of Kn/o(fcne Black 
TOO, per 100 gallons of dye-liquor should be added. 

The following additions must be made to the vat from time to 
time : 3 lbs. dyestuffs, J !)•. flour, J lb. bran, and J lb. syrup. 

After fi’oiii 3 to 4 days the vat will be perfectly clear, of a 
greenish colour, and in the proper condition for use. Soda ash 
must be added as required. The liquor in the vat should 
always produce a red colouration on j)henolphthaleine paper. 
The dye-bath must be used as “ short ” as i)ossible. 

The SuLHini Dyestuffs of the Berlin Aniline Company. 

When dyeing cops or cheeses in special dyeing machines the 
proportion of cotton to dye-liquor should be from 1 : 5 to 1 : 10, 
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whilst for dyeing loose cotton in an ordinary dye-vessel, or for 
dyeing yarn, it should be from 1 : 20 to 1 : 30. 

Jlfricibi,— Make the dyestuff into a paste with water 
aiid caustic soda lye, add the sodium sulphide and boiling water, 
stir well, and boil for a short time. ^ 

In pre})aring the dye-bath, add first the soda ash, boil for a 
short tii*iie, tlieii add the dyestuff solution (O to 12 per cent., 
calculated on the weight of cotton), and finally the Glauber’s salt 
and the caustic soda lye. 

Additious . — Sodium sulphide crystals : — When dyeing in open 
vessels, jiggers, etc., 4 times the weight of dyestuff’ used. When 
dyeing cops, etc., in machines, 2J to 4 times the weight of dye- 
stuff used. Glauber’s salt, or common salt : — For a concentrated 
bath, 20 to 50 lbs. per 100 gallons ; for a more dilute bath, 5 lbs. 
per 100 gallons. Soda ash :~5 lbs. per 100 gallons. Caustic 
fcit)da lye (70'^ Tw.) quantity of dyestuff used. 

When dyeing loose cotton, cops, or cheeses, it is advisable to 
add 1^ gills of Turkey-red oil per 100 gallons of dye-liquor. 

The dye-bath should stand at IF to 10^^ Tw., at 00^' F. It is 
advisable to employ closed steam pipes in place of live steam 
for heating the bath. The temperature should not fall below 
195^’ F., and it is best to allow the material to come as little as 
possible into contact with the air during dyeing. The cotton 
must be well squeezed or wrung and thoroughly rinsed imme- 
diately after dyeing. Hard water should be boiled with soap 
and the lime soap formed should be carefully removed. 

When dyeing fmthe'* quantities of material in a standing 
bath only half the quaotity of sodium suljdiide, and ^ oz. of 
soda, per gallon of water added to the dye-bath, is required. 
Glauber’s salt or common salt should only be added when the 
specific gravity of the dye-bath is below 9° to 10"' Tw., at 00° F. 

The following methods of after-treatment are recommended 
for the Sulphur Blacks : 

The material is treated after dyeing for about I liour:— 

(a) with 2 to 3 lbs. of soap per 100 gallons; temperature 200"^ F. 

(b) 2 per cent, of soap and 1 per cent, of olive oil ; temperature 
140"^ F. (c) 2 per cent, of soap and 3 per cent, of Turkey-red 
oil ; temperature 140“ F. (d) 1 per cent, of soda ash and 
per cent, of olive oil; temperature 140° F. (e) 1 per cent, of 
starch and 1 per cent, of pressed lard ; temperature 120° F, 
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(f) 3 per cent, of potassium l)icbromate and 5 per cent, of 
caustic soda ; temperature 130°F. 

Sidphiir Browns . — The Sulphur Browns are solulde in waiter 
and can be dyed without the usual additions to the dye-l)ath. 
It is, however, better to add 5 per cent, of soda ash, sodium 
sulphide crystals, an equal quantity to that of dyestuff used, and 
common salt or Glauber’s salt, 10 to 30 lbs. per 100 gallons of 
dye-liquor. 

Darker shades are obtained when the dyed material is exposed 
to the air for about 1 hour. The cotton should finally he 
rinsed in warm water to which 2 to 3 per cent, of soda ash 
has been added. 

The fastness to washing of Sulphur (\ifrrhu and Sulphur 
Corinth may he improved by an after-treatment for J hour in 
a cold hath containing 3 to 5 i)er cent, sulphate of zinc, and 
3 to 5 ])ei’ cent, acetate, of soda. 

The fastness to light of the same dyestuffs is increased by 
treating them for \ hour at the boil witli 1 to 2 per cent, of 
potassium luchromate, 1 to 2 per cent, of c,opper sulphate, and 
3 ])er cent, of acetic acid (30 per cent.). 

Sulphur Blue L Kxtra , — The dyestuff’ is dissolved' with the 
addition of three times its weight of sodium sulphide crystals 
(twice its weight for a standing hath), and 10 per cent, of caustic 
soda (calculated on the weight of the dyestuff). 5 lbs. of soda 
ash are added to the boiling dye-bath (100 gallons). The 
dyestuff, which has been dissolved previously, and afterwards 
t5 to 30 lbs. of Glauber’s salt or common salt, are added, the 
bath is boiled iq) and the steam turned off. The temperature 
of the dye-bath should not be allowed to fall below 180^^ F. during 
dyeing. After working the material for about 1 hour, it is 
squeezed or hydroextracted. In order to fully develop shades 
dyed with Sulphur Blue L Exjra, oxidising after dyeing is 
necessary. 

Sulphur Indigo Blue . — This dyestuff is chiefly used for dyeing 
cops and yarn according to the method given above for Sulphur 
Blue. The temperature of the dye-bath during dyeing should be 
from 200° to 205° F. After dyeing, the yarn is squeezed and 
immediately" rinsed 2 or 3 times in cold water. 

After-treatment : — The dyed hanks are turned a few times 
in a boiling bath containing 5 per cent, of acetic acid and 1 per 

B.D. H 



242 


BLEACHING AND DYEING 


cent. potaHsiiim bichromate. 5 per cent, of copper Bulpliate is 
now added, and the yarn worked for J hour. Binse in water, 
and finally in water with the addition of 3 per cent, of soda 
ash, wring or hydroextract and dry. 

In place of this after-treatment, Sulphur Indigo dyeings may he 
developed hy steaming. 

Loose cotton dyed with this dyestuff does not re(iuire to he 
steamed. It is sufficient to place the material directly from the 
dye-hath in a heap, to cover it, and to allow it to lie overnight ; 
or it may he placed into baskets lined with waterproof paper, 
overnight. 

The Katigen Dyestuffs of the Bayer CoiarANY. 

In dissolving, equal parts of dyestufY and of sodium sulphide 
should he used. According to the hardness of the water 
employed in dyeing and to the depth of shade recjuired, add 2 to 
8 [)er cent, of soda ash to the dye-hath, boil up, skim off, if 
necessary, add the dyestuff solution, boil up, and finally add 10 to 
()0 per cent, of Glauber’s salt or 5 to 30 per cent, of common 
salt. 

Katigen Indigo should he dyed with the addition of an amount 
of glucose equal to that of dyestuff used. For the dyeing of 
subsequent lots of material the quantities of dyestuff, sodium 
sulphide, and glucose may he reduced hy 40 per cent. 

The quantities of Glauber’s salt and soda added must he in 
proportion to the amount of water which it is necessary to add 
in order to replace the loss of liquor caused during dyeing and 
hy the removal of the material. 

The correct shades of Katigen Chrome Bine 50 and 'lit and of 
Katigen Chrome Brown b(j are obtained by treating the goods 
after dyeing for J hour, at 200^ F., in a hath containing 2 to 
3 per cent, of potassium bichroipate, 2 to 3 per cent, of copper 
sulphate and 8 to *5 per cent, of acetic acid. 

The fastness to washing, boiling and to light of the other 
Katigen dyestuffs is also increased hy this after-treatment. 

If it is more particularly desired to improve the fastness to 
light, e.g., in the case of khaki shades on piecegoods, it is 
advisable to somewhat decrease the amount of hichrom^ and to 
increase the amount of copper sulphate, if necessary, to 4 per 
cent. 
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In order to render hard materials softer, or to remove 
bfonziiiess in the case of blacks which have been too heavily 
dyed, and further to generally improve the shades dyed with 
the lUarka, the goods ai’e treated in a lukewarm bath 

for I hour, containing either 2 per cent, of 'ihirkey-red oil and 
J [»er cent, of ammonia, or 2 per cent, soap, 1 to 2 per cent, 
of olive oil, and \ i)er cent, of soda ash. 

A “crisp handle” on high counts of cotton yarn may be 
produced by working the yarn for \ hour, at 10(F to 200^^ F., 
in the following batli ; 200 gallons water, 2 lbs. powdered 
gum, 2 lbs. liquid parallin, 1 lb. starch. The quantities are 
given fnr 100 lbs. of yarn. 

Kati(/en Lttriisi/ier (patent applied for), is H])ecially recom- 
mended when dyeing the Kaihicii Indigo hramh. The tempera- 
ture of the dye-bath must not be higher than 120 ’ F. One part 
of dyestuff dissolved in water with two parts of sodium sulphide 
crystals is first added to the dye-bath. Then add 10 to 50 per 
cent, of (Ibiuber’s salt crystals, or 5 to 25 per cent, of common 
salt, and after this strew the Katigen Jiitensifier directly into the 
bath (for one |)art of dyestuff us(^ half a ])a,rt of Intensifier). The 
addition of soda is only necessaiy if hard water is used, and then 
only for the starting bath. Three [)er cent, of soft soap is finally 
added, the material entered and worked for 1 hour at 100'^^^ to 
120 ' F., wrung or scpieezed, exposed ti- the air, and rinsed. 

O.vid'mtKf of thr Colour. 

Loose cotton is allowed to lie in heaps. From cops and 
cheeses the excess of dye-liquor should be removed by suction 
and the mat(irial exj)osed to the air for ^ hour. Piecegoods 
are exposed to the air by giving them a passage over a system of 
rollers. 

Stramiufi brightens and produces more blueisli shades, 
especially with Kaiigm Navij iflae li extra and Katigen Indigo 
iRO extra and 28990. 

The steaming is best carried out in a wooden vat, with a 
mixture of dry steam and air for | hour. 

Dyeing in Open Vesaels. 

WheS dyeing in open vessels or in ordinary dye-becks, the 
proportion of material to dye-liquor should be 1 : 10 or 1 ; 15, 

R 2 
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Dye for J hour at the boil, turn off the steam and work J hour, 
Kafiffoi Indijin is best dyed by immersing the material in the 
dye-liquor at 140- E. 

All the Katigen dyestuffs, with the excej)tion of Kdiit/cii 
and Katiifcn Ihirk Bine li extra, should ho rinsed immediately 
after dyeing and squeezing. 

Blacks dyed on yarn or on piecegoods may with advantage 
be rinsed in a hath at 85^’ to 100" F., containing 2 to 8 per cent, 
of sodium sulphide (calculated on the weight of material) rinsing 
finally two or three times in fresh water. The sodium sulphide 
rinsing hath may he used for suhse(pient lots by adding 0*5 
to 1 phr cent of sulphide. 

])(/elv(f ia MaehiueH. 

When dyeing in machines, coi)s, etc., and especially when very 
“ short ” baths are used, it is advisable to increase the quantity of 
sulphide and to decrease that of Glauber’s salt or common salt 
usually employed. 

In order to obtain level shades and to i)revent a too rapid 
oxidation of the dyestuff, it is advisable to dye in the cold 
and to a,dd some glucose. 

l)yei)\(j of (^otton Pieeeyoods Containiay White or Coloured 
Silk Checkiuff Threads. 

In order to increase the affinity of the cotton for the dye- 
stuffs, the goods are first mercerised, either in the usual 
manner or without tension. One part of glycerine should he 
added to 9 parts of soda lye in order to prevent, as far as 
possible, the injurious action of the soda lye upon the silk 
threads. The goods may he dyed either in the dye-heck, or 
in the jigger, at 100^^ F. for J to 1 hour. The dye- hath is 
prepared as follows: 100 gallons^^ater, 5 lbs. Kaiufeii Black TW 
extra, lbs. sodium sulphide crystals, H lbs. soda ash, 40 lbs. 
Glauber’s salt ci’ystals, 20 to 80 lbs. caseine. 

For dyeing subsequent lots of material, the amount of dye- 
stuff should he reduced by J, that of caseine by J and the 
quantities of soda and Glauber’s salt added sliould be in 
proportion to the amount of fresh water added each time. 

The dye-bath capnot be used for an unlimited period. In order 
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to obtain very brilliant shades of black, the goods should be after- 
treated for ^ hour, at 100" to 120" F., with 2 per cent, hichronie, 
2 per cent, copper sulphate, 4 per cent, acetic acid, and finally 
rinsed and soaped. 

The caseiue solution is prepared in the following manner : — 
Stir the caseino into a paste with a small quantity of water. 
According to the concentration of the solution retpiired, add 1 
to 2 gallons of cold water, heat to 160° to 175° F., and then add 
50 to 70 c.c. of ammonia. Decomposition of the solution may he 
prevented by the addition of 5 c.c. of formaldehyde (40 per cent.) 
for every pound of caseine used. 

If coloured effects are required, the silk is afterwards dyed 
with acid dyestuffs, or is dyed previous to the weaving with 
dyestuffs which are not affected by the process of mercerising, by 
souring and by dyeing with the Katigen dyestuffs. 

Ihjeinij Cotton Piccetfooda irlth U'orHtal Borders or 
W'oren ll^orstrd Kfl'erts. 

The following method is recommended for dyeing Kot’ujoi 
Blacks on cotton piecegoods, leaving the woollen selvedges or 
effects white. For five pieces, weight 80 lbs. : — The cl^oth is scoured 
at the boil before dyeing in the ordinary manner with a small 
quantity of soap, given throe ends in the jigger, at the boil, in 
a solution of formaldehyde (1 lb. per 10 gallons of water) and 
acetic acid (1 lb. per 10 gallons of water), and finally rinsed 
twice ill cold water. The dye-hath is prepared with 12 lbs, 
Katijfeu Block TJV extra, 6 lbs. concentrated sodium sulphide, 
12 lbs. Katlfien Intensifier (dissolved separately in boiling water), 
and I lb. ]\Ionopoie soap C. 

The dyestuff and the sodium sulphide are dissolved together, 
and added at the first two ends* The solution of the Intensifier 
is added in the same manner. An addition of 5 Ihs. of 
Glauber’s salt is made at the third and fourth end. The pieces 
are given four ends cold ; they are then hatched and passed 
through the water mangle. Care should be taken that there 
are no marks on the howls of the mangle. The cloth is 
finally thoroughly washed in cold water and dried. Brighter 
blacks are obtained by using 10 lbs. Katiijeu Black W extra in 
place of the TW extra. 
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The Immedial Dyestuffs of Leopold Cassblla A Company. 

Dissolviiiff of iJie luniiedlal Difcslaffs. — i^aris of sodium sul- 
phide crystals (or half the quantity of sulphide concentrated) 
which are required for dissolving one paid of dyestuff: — 
3 parts fctf Blarh^i ; 1 ])art for Blacks aoic. and for Brillmit 
Blacks ; If to 2 parts for Carbons and Brilliant Carbons ; \ to 
1 part for Violet and Purple; 2 parts for Direct Blues cone. 
and for Indones; to 2 i)arts for Indopene and Neir Blue; 
J part for SJa/ Blue paste ; 1 part for all the other Im medial 
dyesthffs. 


Additions to the dye-hath :- 




FiiHtBatli 
r.bs. jmt 10 galloiih 

Si'coiid SiiUi. 
l'('r c'tiiii. 



l.Klvior 

Soda ash .... 


4*5—8 

0*2-0*5 

Common salt or desiccated Glauber’s 



salt 


1—2 

0 5 

Glucose (for Iminedlal Indoue ) . 
Caustic soda lye {ID Tw.), 

(for 

10—16 

0*2— 0*5 

I lu medial New Blue) 
Turkey-red oil (for Im medial 

Sl./i 

1^ -3 ozs. 

0*1 - 0*2 

Blue) 


H ozs. 

0*5 


Affer4reaBnents. 

The material, having been well rinsed after dyeing, may be 
after- treated for 20 to 60 minutes in a boiling bath containing 
3 per cent, of potassium bichromate and 3 to 5 per cent, of 
acetic acid ; or 2 to 3 per cent, of potassium bichromate, 1*5 to 2 
per cent, of chrome alum, and 3 to 5 per cent, acetic acid ; or 
1*5 to 2 per cent, potassium bichromate, 1*5 to 2 per cent, of copper 
sulphate, and 3 to 5 ])er cent., ()f acetic acid. 

Cotton dyed with Immedud Blacks, which is used for warps 
in union goods, should be after-treated both immediately after 
dyeing with the sulphur dyestuff and after the wool has been 
dyed with acid dyestuffs, in a hot bath containing 4^ to 8 ozs. of 
acetate of soda, or 3 to 4 ozs. of formate of soda per 10 gallons 
of liquor. These ingredients may either be added to the last 
rinsing bath, or, if the goods are sized or finished, they may 
. be added to the size or the finishing paste. 
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to obtain very brilliant shades of black, the goods should be after- 
treated for ^ hour, at 100" to 120" F., with 2 per cent, hichronie, 
2 per cent, copper sulphate, 4 per cent, acetic acid, and finally 
rinsed and soaped. 

The caseiue solution is prepared in the following manner : — 
Stir the caseino into a paste with a small quantity of water. 
According to the concentration of the solution retpiired, add 1 
to 2 gallons of cold water, heat to 160° to 175° F., and then add 
50 to 70 c.c. of ammonia. Decomposition of the solution may he 
prevented by the addition of 5 c.c. of formaldehyde (40 per cent.) 
for every pound of caseine used. 

If coloured effects are required, the silk is afterwards dyed 
with acid dyestuffs, or is dyed previous to the weaving with 
dyestuffs which are not affected by the process of mercerising, by 
souring and by dyeing with the Katigen dyestuffs. 

Ihjeinij Cotton Piccetfooda irlth U'orHtal Borders or 
W'oren ll^orstrd Kfl'erts. 

The following method is recommended for dyeing Kot’ujoi 
Blacks on cotton piecegoods, leaving the woollen selvedges or 
effects white. For five pieces, weight 80 lbs. : — The cl^oth is scoured 
at the boil before dyeing in the ordinary manner with a small 
quantity of soap, given throe ends in the jigger, at the boil, in 
a solution of formaldehyde (1 lb. per 10 gallons of water) and 
acetic acid (1 lb. per 10 gallons of water), and finally rinsed 
twice ill cold water. The dye-hath is prepared with 12 lbs, 
Katijfeu Block TJV extra, 6 lbs. concentrated sodium sulphide, 
12 lbs. Katlfien Intensifier (dissolved separately in boiling water), 
and I lb. ]\Ionopoie soap C. 

The dyestuff and the sodium sulphide are dissolved together, 
and added at the first two ends* The solution of the Intensifier 
is added in the same manner. An addition of 5 Ihs. of 
Glauber’s salt is made at the third and fourth end. The pieces 
are given four ends cold ; they are then hatched and passed 
through the water mangle. Care should be taken that there 
are no marks on the howls of the mangle. The cloth is 
finally thoroughly washed in cold water and dried. Brighter 
blacks are obtained by using 10 lbs. Katiijeu Black W extra in 
place of the TW extra. 
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105'^ to 120° F. ; 1 to per cent, of the developer, previounly dis- 
solved in warm water, is added, the goods are entered, and the 
temperature of the batli is gradually raised to boiling point. 
Altogether, the cotton is treated in the bath for about ^ hour. 
It is finally rinsed. ^ 

• Indo Carbon S and SF Pai. 

The Indo Carbons are sulphur dyestuffs, but they are also 
suitable for dyeing in the hydrosidphiie rat. Tlu^y are not 
affected by acid cross-dyeing or by hot stoviiig, and an after- 
treatment with acetate of soda or with acetic or formic acid is, 
therefore, not required when cotton wai*ps dyed with these 
dyestuff’s are used in union goods, in which the wool has to be 
dyed with the addition of sul})huric acid or bisul])hate of soda. 

The goods are dyed for about 1 hour near boiling tem])era- 
ture in a bath containing : — 


sumiiifT suiiidnip: 

bath. bath, 

Dyc'stiUr . . . tS-Il^y^j (‘alculaU'il oti tlic wci^dit 7u ) culciilaled 

Sodiimi .sul[)lii(lo cryst. l{)-28 'Yo ) <>• the floods. IC IH [ oii the 

Soda a-sli . . . I-S (»zs.^ O^ O.l'Yc, ' uci^dil 

Dcsiecated Cilaubei’s 1-2 lbs, > |»cr 10 gallons iKjUor. of the 

sail or common salt J ) goods. 


Deejier shades are obtained by after-treating the dyed 
material with 3 to 4 j^er cent, of bichrome in the usual 
manner. 

Dycimf of Loose Cotton. 

Loose cotton dyed with Inunedial Blur or Nrir Blur is hydro- 
extracted immediately after dyeing and placed into baskets, in 
which it is allowed to smother for some hours. 

iJyriny of Cvtton Yarn. 

Cotton yarn is best dyed at the boil for | to 1 hour in 
ordinary dye-becks made of wood or iron. Bent sticks should 
be used. 

Immrdial Indonr has to be dyed at a somewhat lower tem- 
perature. The yarn should be squeezed, wrung, and exposed to 
the air for | to 1 hour after dyeing and before it is rinsed. 

Inunedial Blue and Nnv Blue should be developed by 
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steaming or smothering after the yarn has })eeii freed from 
excess of liquor by squeezing. 

For the purpose of developing by smothering, the squeezed 
hanks, whilst still hot, are placed into baskets lined with water- 
proof paper, or yito well covered boxes, in which they are left 
for some hours in a lieated room. 

Dj/nii(/ of Copa and ChcCHCH in Special Machinca, 

Machines in which the dye-liquor is forced through the cops 
])y means of pressure are not to be recommended. The liquor 
ought to be sucked through the material, and provision ought to 
be made for removing the excess of liquor by means of suction 
when the dyeing has been completed and before tlie material 
is rinsed. 

Coi)s or cheeses which have been dyed in machines belong- 
ing to the packing system ” (solid skewer system) should be 
hydroextracted after dyeing. 

The Flues have to be developed either by smothering or 
by steaming with a mixture of steam and air. The latter 
operation may be carried out in the coj)-dyeing machine. 

Ifycimf of Cotton l^iccapmU. 

A few exam[)les of dyeing Immedial dy(‘stuffs in the jigger, 
which have been taken from practice, are illustrated in the 
table on p. 250. 

Difcimj of Immedial l>i/e,stiiffi} in Confinnoiis Dyehuj Machines. 

When dyeing large quantities of cloth with sulphur dyestuffs, 
especially blacks, a Continuous Dyeiny Machine may be used 
with advantage. The machine*, which is illustrated in Fig. 65, 
consists of a large square box, divided into two compartments 
by means of a perforated wooden partition. The cloth is passed 
through the two boxes in the open width ; it is guided by 
rollers which are carried by an iron framework which may be 
lifted out of the machine. A similar arrangement is described 
for dyeing cotton warps in the indigo vat. From the dye-becks 
the cloth passes immediately into two or three compart- 
ments in which it is thoroughly rinsed. In passing from one 
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steaming or smothering after the yarn has })eeii freed from 
excess of liquor by squeezing. 

For the purpose of developing by smothering, the squeezed 
hanks, whilst still hot, are placed into baskets lined with water- 
proof paper, or yito well covered boxes, in which they are left 
for some hours in a lieated room. 

Dj/nii(/ of Copa and ChcCHCH in Special Machinca, 

Machines in which the dye-liquor is forced through the cops 
])y means of pressure are not to be recommended. The liquor 
ought to be sucked through the material, and provision ought to 
be made for removing the excess of liquor by means of suction 
when the dyeing has been completed and before tlie material 
is rinsed. 

Coi)s or cheeses which have been dyed in machines belong- 
ing to the packing system ” (solid skewer system) should be 
hydroextracted after dyeing. 

The Flues have to be developed either by smothering or 
by steaming with a mixture of steam and air. The latter 
operation may be carried out in the coj)-dyeing machine. 

Ifycimf of Cotton l^iccapmU. 

A few exam[)les of dyeing Immedial dy(‘stuffs in the jigger, 
which have been taken from practice, are illustrated in the 
table on p. 250. 

Difcimj of Immedial l>i/e,stiiffi} in Confinnoiis Dyehuj Machines. 

When dyeing large quantities of cloth with sulphur dyestuffs, 
especially blacks, a Continuous Dyeiny Machine may be used 
with advantage. The machine*, which is illustrated in Fig. 65, 
consists of a large square box, divided into two compartments 
by means of a perforated wooden partition. The cloth is passed 
through the two boxes in the open width ; it is guided by 
rollers which are carried by an iron framework which may be 
lifted out of the machine. A similar arrangement is described 
for dyeing cotton warps in the indigo vat. From the dye-becks 
the cloth passes immediately into two or three compart- 
ments in which it is thoroughly rinsed. In passing from one 
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machine) of the ingredients which have to be added during 
the passage of the pieces through the machine. 


1 . 11 . 

Dyestuff 2 — 2| Ihs. 5'5 — (>‘5 7o 

Sodium sulphide crystals. . . 2 — 2J lbs. — ()'5 7o 

Turkey-red oil .... 1| — 8 ozs. 0*5 

Soda ash 4| — 8 ozs. 0*5 °/y 

Common salt or desiccated Glauber’s 

salt 2 — 2| lbs. 1—2 7^ 


The concentration of the dye-bath has l.o be kept uniform 
during dyeing. 


Djidmi of Snl2)hnr DifcaiiilfH in the PaddiiKj Machine. 

Sulphur dyestuffs may also be conveniently dyed by padding. 
The following (piantities of dyestuff, etc., sbould be used per 
10 gallons of padding liquor: 8 to 10 ozs. for light shades; 1 
to 8 lbs. for medium shades; 8 to (> lbs. for heavy shades; 8 
to 10 lbs. of Inintcdial Black cone., for blacks. 

Sodium sulphide crystals, twice the quantity of that of 
dyestuff used. 8 ozs. Turkey-red oil, 8 ozs. of dextrine, and 
8 ozs. Glauber’s salt, should be used in addition when dyeing 
blacks. 

The Turkey-red oil must be added last. A single passage of 
the pieces through the padding machi?ie will be sufficient for 
mercerised goods and for light shades, whilst two passages have 
to be given for heavy shades and for blacks. The goods are 
thoroughly rinsed after dyeing, and finished in the manner 
already described. 

A special method for dyeing large quantities of cotton piece- 
goods with Inuncdial Blacks an(i Blnc.s which is practised in 
some countries, consists in spraying a concentrated, hot dye- 
stuff solution on the cloth. For this purpose a padding machine 
is used and the goods may or may not be given a passage, before 
the spraying, through a shallow box containing dyestuff solution. 
After spraying, the cloth is passed, through squeezing rollers ; 
it is then slightly rinsed and immediately dried. Shades pro- 
duced by this method of dyeing are, however, not very fast to 
washing. 
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The Pyrogene Dyestuffs of the Society of Chemical 
Industry, Bashe. 

The Pyrogeiio dyestuHs are dissolved in the usual manner 
witli tlie addition of sodium sulphide. The dye-hath for 100 lbs. 
of cotton is mad^ up as follows : 150 to 2()0 gallons of water ; 

5 to 10 lbs. of dyestuff ; 7^ to 10 lbs. (*} oz. per gallon) of 
sodium sulphide crystals ; to 10 lbs. (J oz. per galloh)of soda ; 
15 to 00 lbs. (1 J to 5 ozs. per gallon) of common salt. Dye at 
a temperature of 15H^’ to IfhU F. Glauber’s salt should be used 
in pl.ice of common salt in cop-dyeing. The specific gravity 
of the cold dye-liquor should be T to 10'^ Tw.,for blacks, and 
5'' to Tw., for blues. ’ 

An after -treatment with metallic salts, for I hour, at 140^ to 
100 ' is recommended for Pf/roffnir Black G, GN and B. The 
following quantities, calculated on the weight of cotton, should 
be used : 3 jier cent, of potassium bichromate and 8 per cent, 
of acetic acid (12" Tw.), for reddish blacks ; 8 per cent, of copper 
sulphate and 8 per cent, of acetic acid (12"^’ Tw.), for blueish 
blacks; 8 per cent, of chrome alum and 3 per cent, of acetic 
acid (12'^’ Tw.), for greenish blacks (x\niline black fihade). 

The following proportions may also be used: Ij per cent, 
of potassium bichromate, 1| per cent, of copper sulphate, and 
3 per cent, of acetic acid (12'^ Tw.) ; or IJ per cent, of potassium 
bichromate, 1| ])er cent, of chrome alum, and 8 per cent, of 
acetic acid (12"' Tw.). 

The shade of goods which have been after-treated with metallic 
salts in the manner described may be still further improved by 
treating them for about J hour, at 158° to 176° F., in a bath 
containing 1| to 8 per cent, of potato starch, and 1 to 2 per 
cent, of tallow, lard, or cocoa-nut oil. In some instances the 
process may be simplified by adding the above ingredients to 
the bath in which the goods^ are after-treated with metallic 
salts. 

The treatment with starch and tallow may be replaced by 
soaping at 140" F., with the addition of a small quantity of 
soda ash. 

Difcini] oX Cotton Warj^n. 

Cotton warps are given two to four passages at the boil, 
through a bath containing per 10 gallons : 2 to 2J lbs. Pyrogcne 
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Black, f lb. sodium sulphide, J to J lb. soda ash, to 3J lbs. 
common salt. 

Di/ciufi of Cotton ri('cc(foo(h. 

Piecegoods are dyed in a jigger provided with squeezing 
rollers by giving G to 8 ends just below thq. boil. A second 
jigger should be provided for rinsing and for the after-treatment, 
if required.' 

For 100 lbs. of cloth: 30 gallons of water, 13 to 17 lbs. of 
dyestuff, 2| to 3 lbs. of sodium sulphide crystals, f lb. soda ash, 

lbs. dextrine, 9 to 13^ lbs. of common salt. 

Djic'tiui of 1 ivcci foods in the Continaons Open-Width Di/eliij/ 
Maehine, 

The goods are dyed in from 3 to 5 minutes just below the 
boil. The first bath is prepared as follows : 2 to 2| lbs. Pf/rof/ene 
Black, ^ to 1 lb. sodium sulphide, | to 1] lbs. soda ash, and 
J to 2| lbs of common salt. 

The following additions (calculated on the weight of material) 
have to be made during dyeing: 8 to 11 per cent, of Pyrogene 
Black, to 4 per cent, of sodium sulphide crystals, 1 to 2 per 
cent, of soda ash, 1 to 2J per cent, of common salt. 

Difeimf in the Padding Machine. 

An ordinary padding machine provided with a pair of squeezing 
rollers, a large trough of 20 to 30 gallons capacity, the necessary 
guide rollers and a closed iron steam-coil, may be used for 
this purpose. 

The goods are given two to four ends. The temperature of 
the padding liquor should be 176^ to 194° F. The end of the 
pieces which passes last during the first passage, should enter 
first at the second passage. 

Additions per 100 gallons of |)adding liquor: 2 to 3 lbs. of 
Pyrogene Black, f lb. of sodium sulphide crystals, I lb. Turkey- 
red oil, 1| to 2 lbs. common salt, and 1 to IJ lbs. of dextrine. 

Additions to be made during padding (calculated on the 
weight of cloth) : 8 to 11 per cent, of Pyrogene Black, 2 to 3J 
per cent, of sodium sulphide crystals, | to 1 per cent. -of Turkey- 
red oil, 1 to 8 per cent, of common salt, and 2 per cent, of 
dextrine. 
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Dijnng of Cotton Yarn irith the ThioyhvnoJ Blackti, 

Cotton yarn is dyed for 1 to IJ hours at 158^^ to 19U'^F, The 
specific gravity of the cold dye-bath should be 10^' to 12"^ Tw. 

For 100 lbs. of cotton yarn : 1(50 to 200 gallons of water, 
10 lbs. of dyestr^iT, 25 lbs. of sodium sulphide crystals, 8 to 
10 lbs. of soda ash, 48 to 60 lbs. of common salt, or 80 to 100 lbs. 
of calcined Glauber’s salt. An addition of 2 per cent, of oil or lard 
and ^ per cent, of soap to the last wash water improves the 
shade. 

Washing for ^ hour in the following bath is also recom- 
mended : — For 100 lbs. of cotton yarn : 180 to 200 galljnis of 
water, 1 lb. of cotton-seed or cocoa-nut oil, 1 J to 2 lbs. of soap, J lb. 
of starch ; wring or squeeze and dry. For cotton warps h lb. of 
glue should be added. 

Pjfrogrnr Bhirn. 

Shades dyed with the Pyrogene Blues have to be developed by 
steaming, by smothering, or by a passage through a solution of 
sodium hypochlorite. 

In order to develop the blues in sodium hypochlorite the goods 
are treated for 4 to I hour in a bath containing per 10 gallons : IJ 
to 2 pints sodium hypochlorite, and 1 to IJ pints of caustic soda 
lye, 7(5'^ Tw. H to 2 pints of bleaching powder solution, 12° Tw. 
may be use<l in place of the sodium hypochlorite. 

After this treatment the goods should be thoroughly rinsed 
and finally soaped or passed through a weak soda solution. 

Preparation of 100 gallons of sodium hypochlorite solution : 
yi.~65 lbs. bleaching powder (66 per cent.), 25 gallons water. 
B. — 18 lbs. soda ash dissolved in 10 gallons hot water and 
mixed with 10 gallons cold water. Mix A and B, stir 
and allow to settle, decant and wash the precipitate 
twice. • 

A special method has been patented by the Society of Chemical 
Industry in Basle, in which oil of turjx'uiinr is employed. The 
goods are dyed for one hour at 158° to 194° F., wrung or 
squeezed and immediately developed. 

.For 100 lbs. of cotton : 150 to 200 galls, of water, 4 to 15 lbs. 
of dyestuff, 6 to 10 lbs. of sodium sulphide crystals, 2^ to 4 pints 
of caustic soda lye (76° Tw.), ^ to 1 pint oil of turpentine, 3 to 
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11)S. soda ash, and 7 to 20 lbs. common salt. An Aniline 
black ager may be used for developing, or the goods may be 
placed ill a heap, covered, and allowed to lie in a warm room 
overnight. 

l^iecegoods may 1)6 passed a few times through tlie Mather- 
riatt, or they may be steamed in the presence of air in an 
oi’diiiary steam-chest. If the developing is carried out in a 
wooden box into which a mixture of steam and air is forced, 
the oil of turpentine may he omitted from the dye-bath. In this 
case tlie end of the pipe through which the air is injected should 
be funnel-shaped. Cotton-wool, impregnated with oil of turpen- 
tine, iR held in position by means of a wire-gauze in the narrow 
part of the funnel. The air passing through the cotton-wool 
carries a certain amount of turpentine vapour into the box. 

After developing, the goods are rinsed in hot watei*, either with 
or without the addition of soda, finally rinsed in cold water and 
dried. 

oj Coition JVurpa. 

Cotton warps are given two to four ends and the shade is 
developed as described above. 

Additions per 10 gallons of liquor : i| to lbs. of J^i/roffcnr 
li, i to 1 lb. of sodium sulphide crystals, 2 to 4 ozs. soda ash, 
I to lbs. of common salt. If the shade is developed by 
smothering, add to J ])int of caustic soda lye, Tw., and 
up to 1 oz. of oil of turpentine. 

Di/t'liiff oj Copa and Cdtceaen. 

When dyeing cops or cheeses in special machines | to \ pint 
of Turkey-red oil per 10 gallons of liquor should be added. 

Dtjnufi of Piecj’ffooda in the Jiff per. 

Additions per 10 gallons of liqu?)r : ^ to 1 lb. of sodium sulphide 
crystals, J to J pint of caustic soda lye (76'^ Tw.), 0 to 
oil of turpentine, j to J lb. of soda ash, ^ to 1\ lbs. of common 
salt, and the necessary quantity of dyestuff. 

Di/eing in the Paddinff Machine. • 

Additions per 10 gallons of liquor : ^ to 1 ^ lbs. Pyroffene Bliley 
. i to 1 lb. sodium sulphide crystals, | to J lb. soda ash, ^ to IJ lbs. 
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common salt, J to | pints caustic soda lye, 76® Tw., 0 to pint 
oil of turpentine. 

The other Pyrogene dyestuffs are applied according to the 
instructions given for blacks. 

Pi/roffcnc OUrc V and Pi/roffi'ur Yellow M may bo diazotised 
after dyeing, and developed with beta-naphthol. 

The former gives a reddish-brown shade, the latter a Bordeaux. 

The greenish-yellow shades jiroduced by dyeing with Pyrogene 
Yellow M may be converted into useful orange-yellows by an 
after-treatment in a solution of bleaching powder (P to '6^ Tw.). 


The SuLPHUliOL Dyestuffs of Wuelfino, Dahl & Co. 

The Hiilpludvl (hfeatuffH are dyed near the boil for 1 to Ij 
hours. The material is scpieezed after dyeing, rinsed once in 
lukewarm, and twice in cold water. The following proportions 
should be used for dyeing heavy shades : — 


Startinjc bath. Standing bath. 

Per cent. IVi cent. 

Dyestuff 10-15 6^ 0 

Sodium sulphide crystals . . 10 — 15 6| -9 

Bod a ash 5 2 

Common salt, or Glauber’s salt . 80-50 4 6 


Sulphwrol Indljfo B and 11 cone, — One part of dyestuff’ is dis- 
solved in 15 parts of water with the addition of 1^ parts of sodium 
sulphide crystals and 1 part of glucose. Heat the dye-bath to 
about 158 " F., add 5 per cent, of soda ash, and finally add the dye- 
stuff solution. Dye for about 1 hour at 140® F., squeeze and 
wash immediately. 

• 

The Eclipse Dyestuffs of Aniline Coloue and Extract 
Works, formerly John B. Geigy. 

The Kelijwe dip'Htnffn are ^lissolved in the following manner : 
2J gallons of water are necessary to dissolve 1 lb. of dyestuff. 
Twice this quantity of water is necessary for dissolving Eclipse 
Green, Fast Green, Blue, and Dark Bine. 

B.D. 


S 
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The following quantities of sodium sulphide crystals and of 
soda ash are required for dissolving 1 lb. of dyestuff ; — 

Sodium .sulphide Soda asli. 
crystals. 

Lbs, Lbs. 

Yellow 3 G, G, and E cone. ; Phosphine GG 

cone. . ^ 4 1 

Yellow G,E> 3G; Phosphine GG; Fast Brown 
EE., EV, B, V ; Fast Eed Brown cone. ; Fast 
Dark Brown cone. ; Fast Bronze cone. ; Fast 


Olive cone. ; Violet E cone. ... 3 1 

Fast Phosphine EE cone.; Fast Brown 3G, G ; 

BroVn V ; Eed Brown cone. ; Blue B cone. ; 

Fast Dark Blue ; Violet E extra ; Black H 2 1 

Fast Green G cone,, 8G cone 2 2 

Blue B ; Green G 4 1 

Phosphine EE cone., E extra cone. ; Olive ; 

Bronze; Brown B, G, G extra, 8G, EV 

extra, EE extra, E ; Dark Brown B. . . J i 


The material is dyed at the boil for 1 hour, with the addition 
of 10 to 50 per cent, of Glauber’s salt. 

Eclipse Blue B and 11 cone., and Eclipse Fast Dark Blue give 
the best results when dyed from a cold bath. 

The Edipse Fast Colours are free from sodium sulphide, and 
they are, tWefore, not hygroscopic. 

The Eclipse dyestuffs may be after- treated for J hour, at 158° 
to 195° F. with either 1 to 1| per cent, of bichrome, 1 to IJ per 
cent, of copper sulphate, and 2 per cent, of acetic acid ; or with 
1 to 2 per cent, of bichrorae, and 1 per cent, of sulphuric acid. 
1 oz. of soda or of sodium acetate should be added per gallon of 
water used as the last rinsing bath. 

The Cross-Dye Dyestuffs dF Ebad Holliday & Sons. 

In dyeing with the Cross-Dye dyestuffs care must be taken to 
use the proper amount of sodium sulphide. If too large a pro- 
portion is used the dyestuff will not dye to the proper depth of 
shade, whilst if too little sulphide is^ employed the dyestuffs will 
become precipitated in the bath and the dyed material will be 
liable to rub. 

The dye-bath should not register more than 8° to 12° Tw. In a 
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fresh bath the proportion of dyestuff to salt should be 1 : 10, 
whilst in a standing bath 20 to 25 per cent, of salt will be 
sufficient. Equal quantities of dyestuff and of sodium sulphide 
should be used. 

• 

Dfjewfj of Loose Cotton, 



First bath. 
Tor cant. 

Staiuiiijg bath 
Per cent. 

Cross-Dye Black BX, BX . 

. 15 

10 

Sodium sulphide cone. 

. 15-30 

10 

Soda ash 

5 

2 

Salt 

. 75 

2S 


Djieintf of Cotton War2)s. 

Cotton warps should be boiled out before dyeing in a four-box 
boiling machine, the first box containing cold caustic soda lye, 
10° to 15° Tw., the second and third box boiling water, the fourth 
a continuous supply of cold water. 

For dyeing, the boxes are charged with : 2 lbs. Cross-Dye 
Black, 2 lbs. sodium sulphide cone., J lb. soda ash, IJ lbs. common 
salt, per 10 gallons of liquor. 

Subsequent dyeings require : 6 per cent, dyestuff, 6 per cent, 
sodium sulphide cone., ^ per cent, soda ash, 2 per cent, common 
salt, calculated on the weight of the warps. 

It is recommended to use long machines, consisting of twelve 
boxes, the first four of which contain the dyestuff solution, the 
fifth and the sixth running water, the seventh and the eighth 
bichrome (if necessary), the ninth and tenth running water, and 
the twelfth box dilute so'da or ammonia. 

The boxes are charged as given above and a thread or a hank 
is run through the machine in o;der to ascertain as to whether 
the shade will be the required strength. 

A stock-liquor, prepared by dissolving 100 lbs. dyestuff, 100 lbs. 
sodium sulphide, 60 lbs. common salt, 25 lbs. soda ash, in 
100 gallons of water, is kept in an overhead tank, from which 
the boxes are fed during dyeiijg. The warps should be in con- 
tact with the dye-liquor lot 3 to 3J minutes. The top rollers in 
the boxes should be fixed below the level of the liquor in order 
to avoid “ bronzing.” 

• s 2 
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Dijnnfj of Cotton PirccgoodH. 

When dyeing cotton piecegoods the bath should be charged 
with 2 lbs. dyestuff, 2 lbs. sodium sulphide cone., and I lb. soda 
ash, per 10 gallons of licpior. c 

For subsequent lots use : 6 to 8 per cent, dyestuff, 0 to 8 per 
cent, sodium sulphide cone., and 2 per cent, soda ash, calculated 
on the weight of the pieces. 

The addition of salt is not advisable, because it reddens the 
shade of black ; but when dyeing the other dyestuffs 2 lbs. of 
common salt may be added. 

The Blues should be given an air passage after squeezing and 
before rinsing. 

The Cross-Dye dyestuffs may be after-treated for I hour at 
140'' E. with 3 to 5 per cent, hichrome, and 3 to 5 per cent, sul- 
phuric acid (D.O.V.), or acetic acid. The cotton should then be 
well washed and 1 lb. of soda added to the last wash-water. 

Dyed yarn may he softened with Turkey-red oil or with olive 
oil and ammonia, or with the following preparation : 100 lbs. 
palm-oil are melted in an iron pan, 12 lbs. caustic soda lye, 
Tw., are added, the mixture is well stirred, covered up and left 
overnight. 

Shades dyed with the Ciohs-Dj/c BIlich are considerably 
improved by an after-treatment for J hour in a cold bath con- 
taining 10 to 20 per cent, of hydrogen peroxide and sufficient 
ammonia to make the bath slightly alkaline. The material is 
finally rinsed and soaped hot. 


Topping of the Cross-Dge Dyeiitnfs with Aniline Black, 

The following method of topping Cross-Dye dyestuffs with 
Aniline black, by which thecottoti is weighted about 10 per cent., 
may be applied. 

Dissolve 6 lbs. of bichrome in boiling water and add the 
solution to the cold dye-bath. Then add in the order given, 2|- 
per cent, iron liquor, 3^ per cent, sulphuric acid (D.O.V.), and 
2J lbs. of aniline oil and 2J Ibs^ of hydrochloric, acid, pre- 
viously mixed together in a bucket with a little water in order to 
keep the fumes down. The bath is then stirred up and the 
dyed, well rinsed cotton is entered into the cold bath, worked 
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J hour cold ; the temperature is then raised in J hour to 140'^ F. 
The cotton is lifted out and finally rinsed. 


The Thiophc^ Dyestuffs of Caul Jager, Dusseldouf- 
Derendokf. 

Thioplior Dark Bine B and IL — The following; proportions 
should be used for dyeing 50 lbs. of cotton yarn : — 


Water 

Fust Uatli 

220 gallons 

StaiiiliiiR batli. 

Dyestuff 

4 10 Ills. 

8 - lbs. 

Sodium sulphide crystals . 

4 10 Ihs. 

8 6 lbs. 

Caustic soda lye, 76° Tw. . 

0T>- 2 lbs. 

O'l- 0-211)s. 

Glauber’s salt, or common salt . 

3—15 lliH. 

0-5-5 lbs. 

When dyeing in the jigger, 

the following 

additions are 

made : — 

First liiitlt , 

SpcoikI bath. 


IVi Ralloii ot li(iu(»r 
O/s. 

IVi cent. 

Dyestuff 

1-2- 4*8 

5 - 14 

Sodium sul})hide crystals . 

1-2 4*8 

5 - 14 

Caustic soda lye, 76° Tw. . 

0-6 1*0 

0-2 0-5 

Glauber’s salt or common salt . 

1*2— 4*8 

0 -10 

The material should be steamed after dyeing and before 

rinsing. 

Thiophor Navjj Blue B and U- 

-For dyeing 50 lbs. of yarn. 


First Hiitli. 

Staiuiiiig Bath. 

Water 

220 gallons 


Dyestuff 

2-5 -8 lbs. 

2—5 lbs. 

Sodium sulphide crystals . ^ 

2*5-- 8 lbs. 

2-5 lbs. 

Soda ash 

i— 2 lbs. 

0-'25-0-51bs. 

Common salt, or calcined Glau- 
ber’s salt .... 

2-5—10 lbs. 

0—5 lbs. 

After dyeing, wring and rinse immediately. 


Thiophor Black Brown NG extra, and Nil extra, 

require equal 


weights, whilst Thiophor Black TS extra requires twice its weight 
of sodium sulphide for dissolving. They are dyed with the 
addition of soda ash and Glauber’s salt or common salt. 
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The Tfion Dyestuffs of Kalle & Company. 

The Thio7i dyestuffs are best djed for | to 1 hour near the 
boil, providing the material is entirely immersed in the dye- 
liquor. If it is, however, partly exposed to the jiir during dyeing, 
it is better to conduct the operation at a temperature of 140° F. 
The usual additions are made to the dye-bath. 

The Pyrol Dyestuffs of Farbwerk Mulheim, vorm. 

A. Leonhardt. 

The Pyrol dyestuffs are dissolved with the addition of sodium 
sulphide. 1 part of dyestuff requires : — 

Sodium Sulpliid« 
eono. Parts. 

Yellows J 

Blue GT, R cone., RR cone., Direct Blue, 

Navy Blue | 

All the other dyestuffs .... 1 

The temperature of the dye-bath may vary from 122° to 208° F. 
A fresh bath ought to register 9° Tw., an old bath 12° Tw., at 
60° F. About I per cent., or more, of sodium sulphide should be 
added to the first rinsing bath. 


Additions to the dye-bath : — 


Dyestuff 

Plrfit Bath. 
Per cent. 

10—15 

Second Bath. 
Per cent. 

8—12 

Third and Fourth 
Bath. 

Per cent. 

5-5—9 

Sodium sulphide cone. . 

7-5—15 

6—12 

4-5-9 

Glauber’s salt (calcined), 

50 

20 

5 

or common salt 

40 

16 

4 

Soda ash . . . 

5 

3 

2 


The dyed material may be after-treated for about I hour, at 
122° to 194° F., in a bath containing : — 1| to 2| per cent, of 
copper sulphate, J to 3 per cent, of bichrome, and 2 to 8 per cent, 
of acetic acid. 

Finishing of the goods by giving them a passage through a 
solution of 20 parts of Turkey-red oil, or 5 parts of Monopole 
soap in 1,000 parts of water, or by^ treating them with 1 part of 
cocoa-nut oil, 1 part of soap, and 1 part of starch, boiled up with 
water, to which a sufficient quantity of cold water is added so as 
to make it up to 1,000 parts, is also recommended. 
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The Thionol Dyestuffs of Levinstein Limited. 

The Thionol dyestuffs are best dissolved by mixing the dyestuft 
witli concentrated sodium sulphide and 8 to 5 per cent, of soda 
ash, and then stirring with boiling water. The following propor- 
tions should be used when dyeing heavy shades : — 




Dyestuff. 
Per cent. 

^Sodium Sulphide 



Per cent. 

Thionol Brown G cone. . 


10 

6 

Thionol Brown R, 2R 


12 

6 

Thionol Brilliant Corinth 


15 

10 

Thionol Brilliant Green 8GX, 4GX 


12 


Thionol Brilliant Green GX . 


12 

8 

Thionol Khaki 


8 


Thionol Brown 0. . 


12 

6 

Equal parts of dyestuff and of sodium sulphide 

cone, should 

be used for all the other Thionol dyestuffs. 



The following instructions for dyeing 100 lbs. of cotton yarn 

with Thionol Blach 00 are given 

- 




First Bath, 


standing Bath. 

Dyestuff 

6 lbs. 


4 — 5 lbs. 

Sodium sulphide cone. 

8 lbs. 


5—6 lbs. 

Soda ash 

5 lbs. 


8 lbs. 

Glauber’s salt .... 

25—50 lbs. 

10—15 lbs. 

Dye-liquor .... 

200 gallons. 



The yarn is dyed for about 1 hour just below the boil. After 
dyeing squeeze, then wash thoroughly and dry as soon as possible. 

The Thionol Bines should be dyed either cold or at a tempera- 
ture not exceeding 120*^ F. When dyeing heavy shades, the 
cotton yarn should be worked for about 1 hour in the dye-bath, 
squeezed, evenly wrung, well shaken and washed three times in 
cold water. 2 to 3 lbs. of sodhim sulphide should be added to 
the first wash- water. 

Heavy indigo shades on cotton yarn (100 lbs.) may be obtained, 


by dyeing cold, with Thionol Blue 2R. 

First bath. Standing bath. 

Dyestuff 12 — 15 lbs. 6—10 lbs. 

Sodium sulphide cone. . . 12 — 15 lbs. 6 — 10 lbs. 

Soda ash .... 5— 8 lbs. . 3— 5 lbs. 

Cbmmon salt .... 60 — 100 lbs. 5 — 10 lbs. 
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Iji^j[ht or medium shades on warps should he dyed in a fcwo- 
box machine, tlie first box containing the dyestuff solution, the 
second, water. For dyeing heavy shades it is preferable to use a 
four-box machine, the first two boxes containing the dye-li(pior ; 
in the third box, which is left empty, the c61our is exposed to 
the air, ii] order to oxidise it, the fourth box being used for 
rinsing. Heavy shades are either dyed cold or at a temperature 
not exceeding 120" F. 

The dye-bath should he prepared, per 10 gallons of liquor, 
with : — Dyestuff, 1 to 2 lbs. ; sodium sulphide cone., 1 to 2 Ihs. ; 
soda Qsh, 8 to 4 ozs. ; common salt, 1 to 2J ll)s. 

For every 100 lbs. of warps passed through the machine 
add: — Dyestuff, 6 to 10 lbs.; sodium suljdiide cone., (> to 10 lbs.; 
soda ash, 3 to 5 lbs. ; common salt, 5 to 10 lbs. 

The other Thionol dyestuffs are dyed in the usual manner 
with the addition of sodium sulphide, soda ash, and common 
salt or Glauber’s salt. 


Difcing of Cotton IHecegoods in the Jigger, 


The pieces (100 lbs.) should be given four ends at the boil ; 
the dyestuff solution and the additions should be added in 
equal portions during the first two^ends. After dyeing, wash off 
immediately in a separate jigger, first three times in cold, and 
finally once in warm water. 

First. Bath Hatli 


Dyestuff 

Sodium sulpliide cone. 

Soda ash .... 
Glauber’s salt . 

Sufficient water to make up to 


() lbs. 44 lbs. 

8 lbs. 5 lbs. 

4—5 lbs. 3 lbs. 

15 lbs. 5—10 lbs. 

16 — 18 gallons 


Thionol Black GO extra cone., is similar in shade but much 
stronger than the 00. It requfres | of its weight of sodium 
sulphide cone, for dissolving, and a deep black in a standing 
. bath may be obtained with 8| per cent, of dyestuff. 


Dgeing of Thionol Dyestuffs on Cotton Piecegoods u'ith 
Worsted Selvedges. * 

The method of treating goods with formaldehyde in order to 
prevent the wool fibre from being attacked by alkalies or by 
sodium sulphide, was patented by Levinstein Limited. 
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In a further patent (No. 8111/07) a method is described for 
dyeing the cotton in union ffoodn black, leaving the wool 
practically undyed. The following hath is prepared for dyeing 
100 lbs. of union goods : BO lbs. Tidonol Black 0 'paate, B to 6 lbs. 
sodium sulphide t^onc., 5 to 15 lbs. hydrosulphite NF cone., 
5 to 15 lbs. glue, f, to 2 lbs. caustic soda lye (70° Tw.), and the 
necessary (piantity of water. Dye at 18° to 25° C., and rinse 
well after dyeing. The addition of half the quantity of dyestuff, 
etc., will bo required for dyeing subsequent lots of material. 


The IbiTooENE Dyestuffs of the Faruwerke yorm. Me^ster 
Lucius and Bruning. 

When dyeing light shades with the Thioffeiic dycstuf>i, the 
amount of sodium sulphide should he increased, and either no 
salt, or a small quantity only, should be added. For heavy 
shades, sufficient soda and common salt has to be added in 
order to produce a liquor of 0° Tw. in strength. 

Glauber’s salt is to be used in preference to common salt, in 
cop dyeing. The proportion of cotton to dye-liquor should 
l)e : Jlyeing of yarn in the ordinary dye-heck and loose cotton 
in an open vessel, 1 : 20 ; dyeing of piecegoods in the jigger, 
1:5; dyeing of cops, cheeses, etc., in special machines, 1 : 4 to 
1 : 20. The following table will approximately give the com- 
position of the dye-bath when dyeing with the Thiorjenr Blacka 
concentrated. 


I. For dyeing in a fresh bath. 

II. For dyeing the second lot of material in the same bath. 

III. For dyeing the third lot of material in the same bath. 


I’roportion of 
cotton to 
ilye-h(iuoi. 

DycHlutl. 

Per cont. 

Sodintn 

Sulpliido 

CiyKtalH. 

Per cent. 

Soda Asli. 

Per cent. 

Olaubor’.s 

Halt. 

Poi cent. 


I 

IT. 

III. 

I. 

II. 

III. 

1. 

11. 

III. 

I. 

11. 

III. 

1 : 4 

* 12 

O'.) 

7 


' IS 

14 

2v 

()•.') 

0*,j 




1 ; S 

12 


7 

30 

IS 

14 

4 

1*0 

0*7.0 

1.0 



1 : 12 

12 

fUa 

7 

.30 

IS 

14 ! 

5 

1-^ 

1*0 

2.0 

.0 


1 : 20 

12 

9-5 

7 

36 

18 

14 

0 

2*0 

1*5 

50 

10 

5 
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Although satisfactory results may be obtained by dyeing at 
a low temperature, it is preferable to dye near the boil. Thorough 
squeezing, hydroextracting, or wringing after dyeing is essential. 
The goods are then well rinsed and, if necessary, they may be 
finally treated at 122” to 176” F. with 1 per cent, of lard and 
1 per cent, of starch ; or with 3 per cent, of soft soap ; or with 
3 per cent, of Marseilles soap. 

Thiogenc Blacks may be topped with logwood. The material, 
after having been rinsed, is treated for 20 minutes in a hot 
bath containing 1 to 2 per cent, logwood extract, and 1 per cent, 
copper sulphate. 

Useful medium grey shades are obtained by dyeing cotton in 
the first water used for rinsing Thiogenc Black dyeings. Shades 
obtained in this manner may be used with advantage as a bottom 
for Aniline black and indigo blue. 

Thiogenc New Blue does not require steaming after dyeing. 

One of the following after-treatments may be applied in 
special cases:— 

(1) A passage through an alkaline bath is necessary if the 
dyed material has been treated with acid, as, for instance, 
in the case of cotton warps in union goods in which the wool 
has been dyed with acid colours, or if the shades have been 
after- treated with metallic salts. 

(2) The shades are after-treated with copper and chromium 
salts in order to improve their fastness. 

(8) Thiogene Blues have to be developed by steaming with a 
mixture of steam and air. 

(4) Thiogene Blue B has to be developed by ageing (smother- 
ing) in a warm moist atmosphere. 

The Thioxine Dyestuffs of Chemische Fabrik Griesheim- 
Elektron, ^ebk Oehler. 

The Thioxine dyestuffs are dyed with the addition of 8 per cent, 
soda ash and 35 to 50 per cent, calcined Glauber’s salt. One 
part of dyestuff requires : — 


Sodium 

sulphide. 

Yellow G, Indigo B, Dark blue B. • . . . • 1 part. 

Orange R, Browns, Black Go, A, RNo, RTo. . parts. 

Black 3Bo, Olive Boo, Goo J part. 

^ Black 4B | part. 
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The proportion of cotton to dye-bath should be about 1 : 15. 
Less salt, about one-third or one-fifth of the quantities given 
above, should be used in dyeing cops or cheeses or other material 
in special apparatus. 

Deeper shades ate obtained if tbe cotton is exposed to the air 
for some time before rinsing. 

The Sulphur Dyestuffs of the Societe des Matieres 
C oLORANTES DE SaINT-DeNIS. 

Vidal Black and Saint-Denis Black require to be developed 
after dyeing, whilst this is unnecessary with Antogmc JBlack 
EEB ; the latter should be dissolved with twice its weight of 
sodium sulphide concentrated, when dyeing in a fresh bath, 
whilst the same weight should be used when dyeing subsequent 
lots in the same bath. The strength of the colour solution 
should be about 2 per cent. Preparation of the dye-bath for 
10 lbs. of cotton 



First 

bath. 

Second 

bath. 

Autogene Black EEB cone. 

• 8% 

0 7c 

or Autogene Black EEB double 

• 8 7c 

4r/c 

Soda ash 

1 lb. 

1 lb. 

Common salt 

. 10-15 IbB. 

5 lbs. 


Sufficient common salt should be added in order to give a 
specific gravity of 10‘5° to 12° Tw. at 60° F. ; 2J parts of Glauber’s 
salt may be used in place of 1 part of common salt. Dye at the 
boil for 1 hour, squeeze or wring, rinse thoroughly, and soap. 

When dyeing loose cotton, 1 part of Turkey-red oil per 1,000 
parts of dye-bath should be added, and the cotton may be finally 
treated at 140° to 160° F. in a bath containing either starch 
and oil, or starch and Turkey-red oil. 

Caclion de Laval, Cachoit Rf and Thiocatecltine , — Prepare the 
dye-bath with 10 per cent, of soda ash and 5 to 200 per cent, of 
common salt, calculated on the weight of cotton to be dyed. 
Enter the goods into the warm dye-bath, heat to the boil, and 
work at the boil for | hour. Wring or squeeze, rinse thoroughly 
and fix J hour at 140° to 160* F. in one of the following solutions : 
5 per cent, of sodium bichromate, with or without the addition 
of 1 to 5 per cent, of sulphuric acid ; or 6 per cent, copper sulphate 
and 6 per cent, common salt ; or 6 per cent, sulphuric acid, cold. 
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Binse until free from acid. The cotton may he finally treated 
in a boiling })ath containing 3 per cent, potato starch and 3 per 
cent, cocoa-nut oil. 

The Thional Dyestuffs of Chemical Works formerly 
Sandoz. 

The Thional dt/efstMfH are dissolved and applied in the usual 
manner, with the addition of sodium sulphide, soda ash and 
Glauber’s salt. The Greem should be exposed to the air after 
scpieezing and before rinsing. Thional Blue R and RR may be 
brigjitened by an after-treatment with either hydrogen peroxide, 
bleaching powder solution, or oil of turpentine. 

The Auronal Dyestuffs of Cfiemische Farriken vorm. 

Wbiler-ter Meer. 

All the Anronal difesinffs should be dyed for about 1 hour 
at 195° F., with the exception of Anronal Blue R cone., which 
is best dyed at 120° F. When dyeing in a standing bath, one 
part of the dyestuff requires the addition of the following 
quantities of sodium sulphide for dissolving : — 

Sodium siiliiliide. 

Tarts. 


Green T, G extra, Corinth B, Blacks in paste . . 

Olive B, Brown BG, V, Deep Brown B. . . . 1 

Blues, Green 2B extra, Brown 2G, BB, BV, 

Black Brown VI cone., Black 4B, 2B extra . IJ 

Yellows, Orange, Dark Green B, Olive G, 

Black N. extra, 4G. extra 2 


IJ times the quantities of sodium sulphide given above should 
be used for the first bath. 

The following proportions are to be used, in addition to the 
sulphide given above, when dyeing deep shades with the Auronal 


dyestuffs : — 

First Standing 

bstli. batli. 

Dyestuff . . . 8-14 7, 6 - -10 7, 

Soda ash . . . 61 — 8 ozs. | per 10 | ^2—3 

Turkey-red oil . . 3J— 5 ozs, r gallons j 1 — 2 7o 

Common salt . , 2—3 lbs. i of liquor. I 5 -10 7o 


The dye-bath should register 9° to 15° Tw., at 60° F. 
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In order to improve the fastness of the Auronal dyestuffs, the 
dyed material may be after-treated for 20 minutes at 175" F. 
with 1 to 8 per cent, of copper sulphate and 2 to 8 per cent, of 
acetic acid ; or with 1 to 8 per cent, of biclirome. Or 1 to 2 per 
cent, of copper sulpjiate may be added to the last rinsing bath. 

A harder feel may be obtained by treating the cotton after 
dyeing in a bath containing, per 10 gallons, 8:[ ozs. of soap, 
If ozs. of size, and 5 ozs. of acetic acid, whilst a softer feel is 
produced by treating the material for J hour, at 140" F., with the 
following emulsion : 8j ozs. of Marseilles soap are dissolved in 
water and mixed with 1| ozs. of olive oil, or castor oil, well 
boiled together, and made up to 10 gallons with water. 
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‘ACID AND KESOKCINE DYESTUFFS 


Alkali Blues (Ba., Cl, IL). 

Alkaline Blue llRIl to 6B (Ca.). 
Aniline Grey (Ca.). 

Azoflavine (Ba.). 

Biebri^h Scarlets (Iva.). 

Blackley Blues (Lev.). 

Bleu de Lille (Oe.). 

Brilliant Croce] nes (ML., Oa., J., 
Da., Ka,). 

Brilliant Induline (Ka.). 

Brilliant Orange G (ML.). 

Ooocine 2B (Be.). 

Cocoeine Scarlet (Poir.). 

Cotton Blues (Da., G., ML., Oo., 
Poir.). 

Cotton Light Blue (ML.). 

Cotton Scarlet (Ba., J., Ka.). 
Crocoine Orange (Ka.). 

Crooeine Reds (Da.). 

Croceine Scarlets (Cl., Ka.). 

Eosines (Ba., Be., Ca., CL, Cl., Da., 
H., J., Ka., ML., Poir., W.). 
Eosiue Scarlet (Ca., W.). 

Erythrine P, X, EE (Ba.), 
Erythrosiues (Ba., Be., Ca., Da., J., 
Ka., ML., Poir., W.). 

East Pinks (Da.) 

Fast Scarlets (Ba.). 


Fluoresceme (Poir.). 

Jute Blue (Oe.). 

Light Blue for Silk (Be.). 

Metanil Yellow extra (Ba., Be.) 
Methyl Blues (Be., Ca., ML.). 
Methyl Blue for Cotton (Ka., Oe.). 
Methyl Cotton Blues (Da.). 

Methyl Eosine (Be,, Poir.). 

Methyl Soluble Blue (Ba.). 

Naphthol Y^ellow S (Ba.). 

Nigrosine, soluble in water (Ba., Ca., 
Cl, J., Ka.). 

Orange II. (Ba., Be., By., Ca., CL). 
Paper Eed PSNE ((T.). 

Phloxines (Ba., Be,, Ca., Da., J., 
ML., W.). 

Pink B, M (H.). 

Ponceau (Be., Cl.). 

Pure Blue (Ka., ML., Oe.). 
Quinoline Yellow (Ba., Be.). 

Eose Bengal (Ba., Be., Ca., Da., 
ML., W.). 

Scarlets (Ba., Be., Ca., H.). 

Silver Grey (Ca.). 

Solid Blue (Ca.). 

Soluble Blues (Ba., Ka., Cl, H., 
Oe., Sa.). 

Water Blues (Be., Ca.). 


Dyeing with the Acid and Resorcine Dyestuffs. 

The vegetable fibres exhibit but little affinity for these dye- 
stuffs ; the process of dyeing, therefore, merely consists in im- 
pregnating the fibres with a strong solution of the dyestuff. The 
term painting” has, therefore, Ibeen justly applied to the 
dyeing of cotton piecegoods with the acid dyestuffs. The shades 
obtained are, without exception, not fast to washing, but with 
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some of the acid dyestuffs shades may be obtained which are, 
comparatively speaking, very fast to light. 

The FjosincH and the RhodammcH may be applied on a Turkey - 
red oil, or a Turkey-red oil aluminium mordant. This process 
has been described rjjider the dyeing of the basic cotton dyestuffs. 

Eosiiu’s, ErythrosineSf Rose Bengal, Phloxine, Fast Pinks. 
Dye for ^ to 1 hour in a lukewarm concentrated (8ht)rt) bath, 
containing 80 to 60 lbs. of common salt per 100 gallons of liquor, 
or steep the cotton for some time, wring thoroughly and dry at 
a low temperature or in the open air. 

The fastness of the shades to water may be improved by an 
after-treatment with Solidogen A (Meister, Lucius and Briinnig). 
The dyed material is entered into and worked for J hour, at 
167^ F., in a bath containing 2 per cent, of hydrochloric acid, 2 
to 6 per cent. Solidogen A pat., and 50 to 70 lbs. of common salt 
per 100 gallons of liquor. Kinse well and dry. 5 to 10 lbs. of 
ammonium sulpliocyanide must be first added to every 100 
gallons of water if copper dye-vessels are used. 

Cotton Scarlet, Cotton Scarlet extra, Erytkrosinc, Orange X 
fBa.). Work the cotton, for J hour, cold, in a solution of stannate 
of soda (3^^ Tw.), steep for a few hours, wring evenly, then 
steep for 1 hour in a bath containing 2 lbs. alum per 100 gallons 
of water, wring evenly and dye in a concentrated bath for f hour 
at 140" F. Wring without rinsing and dry, if convenient, cold. 
For dyeing further lots the stannate bath has to be kept at 
3° Tw., but a fresh alum bath is required each time. The dye- 
baih may be kept and strengthened by adding half the amount 
of dyestuff. 

Another method consists in impregnating the cotton with 
stannate of soda as given above and then treating it for 1 hour 
in a bath containing 20 lbs. alum, and 3 lbs. of soda ash, per 100 
gallons. After this wring evenly, enter into the concentrated 
dye-bath at 130° F. (60° C.), work for f hour, whilst the bath is 
cooling, wring and dry. 

Azoflavine, Orange II, Scarlet RA, R, RR, RRR, (Ba.), Cotton 
Scarlet (Ba.), Erythrmc P, RP, Fast Scarlets (Ba.), Ponceau G, 
R, iR, 6RB\ iOB, BO extra CBe.), Scarlet GRy (Be.), Quinoline 
Yellow, Metanil Yellow may be dyed in the following manner : 
Enter the cotton into the lukewarm dye-bath, which should 
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contain 2 to 10 lbs. of dyestuff per 100 lbs. of cotton, and to which 
10 to 20 lbs. of common salt, and | to 2 lbs. of alum have been 
added per 100 gallons. Work the cotton for half an hour, wring 
evenly and dry at ordinary temperature. 

Alkali Blue (H.), SolMe Blues, Orange IV ^H.), Orange G (H.), 
Crocelne Scarlets, Scarlet O to 50 and 11 to i]l{ (H.), Eosines, Pink 
B, Mill.): 

The pieces are given two ends in the padding machine at 
140° and dried. 100 gallons of })adding liquor are prepared 
by adding : — Dyestuff according to depth of shade required, 8 to 

10 ozs. Glauber’s salt, 8 to 10 ozs. alum and J to 1 lb. dextrine. 

« 

Napktliol Yellow S, JMetanil Yellow, Quinoline Yellow. 

The cotton is worked in a very concentrated lukewarm dye- 
bath with the addition of 10 to 20 lbs. of common salt per 100 
gallons of liquor, wrung and dried in the air. 

Brilliant Orange 0, Brilliant Croc eine li,B, 5B (ML.). 

Dye in a concentrated bath, at 104° to 122° F., with the 
addition of 10 per cent, alum and 40 per cent, common salt, 
wring and dry. 

Brilliant Crocelne M, R, B to 97L (Ca.), Ponceau FIl, FRll, 
FIUIR (Ca.), Crocelne AZ (Ca.), Pai)er Red PSNR (Cl.), 
Orange II. 

Dye in a concentrated bath with the addition of lbs. alum, 
20 lbs. Glauber’s salt, per 100 gallons of liquor. Enter at about 
120° F., work for half an hour at this temperature, and then allow 
to cool. Wring evenly and dry at a low temperature. 

Brilliant Croeeines, Crocelne Reds, Methyl Blue for cotton, 
Cotton Blues, Bleu dc Lille, Blackley Blues. Dye in a concen- 
trated bath at 180° F., with the addition of 5 per cent, of alum 
which has been neutralised with 1 per cent, of soda crystals. 
Work the cotton for one hour, wring or hydroextract, and dry 
without rinsing. 

Soluhle Blues. Dye in a concentrated bath at 180° F., with 2 
to 4 per cent, of dyestuff with the addition of 2 lbs. of stannate 
of soda and 1 lb. of sulphuric *acid, per 100 gallons liquor. 
Wring well or hydroextract and dry. 

Another method : Enter the cotton into the dye-bath (120° F.) 



273 


ACID AND EESOECINE DIESTUFFS 

containing the necessary amount of dyestuff, 2 to 8 lbs. tannic 
acid, and ,]toi pint sulphuric acid per 100 gallons; work the 
cotton whilst the bath is allowed to cool, wring or hydroextract 
and dry. 

For other methods of dyeing Soluble Blues, Cotton Blues, etc., 
see under “ Basic Dyestuffs.” . 



PART XII 


INSOLUBLE AZO-COLOUES, PEODUCED ON THE EIBEE 

Insoluble azo-colours (the so-called “ vacancine ” colours) were 
first produced on the fibre by Eobert Holliday in 1880. The 
Hoechster Farbwerke published a method of producing these 
colours in 1889. 

In order to produce insoluble azo-colours, the fibre has to be 
first impregnated with a phenol dissolved in caustic soda or 
caustic potash. Bcta-naphthol gives the most satisfactory results, 
and is, therefore, chiefly used in practice. The colour is 
developed by passing the impregnated cotton through the solu- 
tion of a dlazotlsnl amine of the aromatic xm’p.s' (diazo-compound). 

ParanitranUine and alpha -naphihiflamine are chiefly used in 
cotton dyeing, whilst ehloroanmdine^ dianiaidiney etc., are less 
frequently employed. 

The heta-naphthol colour.<i are fast to alkalies and to washing; 
they do not “bleed.” With the exception of Dianisidine Blue, 
they are also fast to acids. Their fastness to light is satisfactory, 
and in most cases superior to that of the substantive dyestuffs. 
The dyeings always rub more or less, especially if the necessary 
care has not been taken in dyeing. When heated to high tempera- 
tures, the colours volatilise slowly. The naphthol itself shows 
this property, and drying of the cotton which has been prepared 
with the naphthol solution at too high a temperature, or allowing 
the material to be in contact with the surface of the drying 
cylinders for too long a time, may already cause some of the 
naphthol to volatilise. 

The fastness of the insoluble azo-colours may be improved by 
an after-treatment with metallic salts, especially copper salts, 
but the lake formed is not very stable ; it is decomposed by the 
action of acids or alkalies. The shade of the colour is con- 
siderably changed by this after-tieatment. Paranitraniline red 
after- treated with copper sulphate gives a brown. In the case 
of Dianisidine Blue, an after-treatment with copper salts is 
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necessary in order to convert the unstable reddish-blue into a 
useful blue which is fast to washing and to light, but not fast 
to acids. A copper salt may, in some cases, he added to the 
developing bath, or to the naphthol solution. 

The Dyeing of rARANiTiuNiuNB Eed on Cotton Yakn. 


Prrparinfi . — The yarn is boiled as usual with caustic soda, 
rinsed and dried. It is not advisable to use the moist yarn on 
account of the water which would be introduced into the 
preparing bath. 

The preparing consists in imjiregnating the yarn with a solution 
of beta-naiihthol in caustic soda lye. Dor this purpose the yarn 
is either treated l)y hand in a “l)Owl,” as shown in Dig. 66 (a 
wringing peg should be provided 
immediately al)Ove the bowl) or it 
is worked in a tram pint j machine^ 
as described under “Turkey-red” 

(Dig. 68, p. 314). 

In some cases the raw unboiled 
yarn is treated in the preparing 
bath, but great care has to be taken 
to ensure even penetration of the 
preparing liquor. 

Yellowish-red shades are produced 
when ordinary beta-naphthol is used, whilst more bluish shades 
may be obtained with Beta-najMwl II (ML.) or Bcta-napJitkol 
lie (Ca.). 



pregiiatiiig yam with 
beta-iiiiphthol solution. 


When using either beta-naphthol EC or beta-naphthol, the 
preparing liquor required for 100 lbs. of cotton yarn, is made 
up as follows : Mix 2 lbs. 3| ozs. beta-naphthol with 2 lbs. 3J ozs. 
caustic soda lye, 75^ Tw. ; add 2^ gallons boiling water and stir 
until dissolved. Dissolve separately 5^ lbs. Turkey-red oil or 
6J lbs. castor-oil soap in 2J gallons boiling water. Somewhat 
bluer and brighter shades are obtained by using castor-oil soap. 
(See under “ Soap,” p. 53.) Mix the two solutions and dilute 
with water to 13} gallons. , 

An addition of tartar emetic to the beta-naphthol solution is 
sometimes made in order to prevent the impregnated yarn from 
turning a brownish shade during drying, A brighter red is 
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thus produced. If a precipitate of antimony oxide is formed, 
sufficient caustic soda must be added to dissolve it. 

The bowl or trough is charged wdth gallons of the preparing 
liquor, which should have a temperature of about 105° F., or 
even higher than this. 2 lbs. of yarn are ^worked at a time. 
The yarn is turned a few times, well wrung, or hydroextracted, 
and dried, 'or after the 100 lbs. of yarn have been passed through, 
it is passed once more through the same bath (in 2-lb. lots), 
wrung, wrapped up in light calico and hydroextracted for 15 to 20 
minutes. The yarn is now hung loosely on square sticks, dried 
sharply (best overnight), and finally developed. 1 /[j pints of the 
naphthol solution should be added to the liquor after each 2-lb. 
lot of yarn has been imiiregnated. 

])ec(d(ypln(f,- When using ParauitmuiJiur C (Cassella), the 
developing bath for 100 lbs. of cotton yarn is prepared as 
follows : — 

A, — 1 lb. 14 ozs. raranitraniline C are well mixed with 5} 
pints boiling condensed water and dissolved by adding pints 
hydrochloric acid, 82° Tw. The acid solution is run in a thin 
stream, while constantly stirring, into gallons of very cold 
water. As soon as the solution has cooled to a temperature 
below 57° F., a solution of 1 lb. 1| ozs. nitrite of soda in about 
4 pints of cold water is poured into it, wdiilst stirring. After about 
10 minutes the clear solution is diluted with cold water to 
gallons. 

B, — 2J pints caustic soda lye, 86° Tw., are diluted with cold 
water to 4 gallons. 

Or if a more blueish red is required : — 

B 1. — 2^\ pints caustic soda lye, 86° Tw., are diluted with 
cold water to 1 gallon 5 pints and mixed with a solution of 2 lbs. 
3J ozs. of acetate of soda dissolved in 1 gallon 5 pints of cold 
w^ater. The whole is diluted to 4 gallons. • 

Or for producing still more bluish shades of red ; — 

B 11 , — 4 lbs. 7 ozs. acetate of soda are dissolved in 4 gallons 
of cold water. 

The use of very cold water is essential. If the temperature in 
the dyehouse is above 68° F., small pieces of ice should be thrown 
into the bowl in which the yarn is developed. 

A more stable diazo-solution is obtained, at a low cost, if 
ce^ustic soda lye alone is used for neutralising, but the shade of 
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the red will be very yellowish. The bluest shades of red are 
obtained by using sodium acetate. 

The developing bath (for 100 lbs. of yarn) may be prepared 
with Nitrazol C pat., in place of i)araiiitraniline. 

A. — 12 lbs. 2^)zs. Nitrazol C are dissolved by stirring with 
gallons cold water. Allow to stand for 80 to 40 minutes, pass 

the solution through a hair-sieve and dilute with cold water to 
91 gallons. 

B. — 1 gallon, pints caustic soda lye, 80° Tw., are diluted 

with cold water to 4 gallons. 

Or, if more bluish sha,des are required : — 

B L — 7| pints caustic soda lye, 30° Tw., are diluteo' with 
cold water tf) 1 gallon 5 pints, and mixed with a solution of 2 lbs. 
10| ozs. sodium acetate in 1 gallon 5 pints cold water. The whole 
is diluted with water to 4 gallons. 

A bowl, similar to the one used for preq)aring the yarn, but 
somewhat larg(U’ (capacity about 0;^ gallons) is used for developing 
the red. The bowl is charged with 2 gallons 5 pints of very 
cold water (if necessary with the addition of small lumps of ice), 
2.1 gallons of li(juor A, and 7^ pints of liquor B, B L, or Ji 11. 

A 2-lb. lot of yarn is passed through, wrung, passed through 
once more and wrung. For each following 2-lb. lot pint of 
li(paor A and ^ pint of liquor B, or B 1., or B 11., must be added. 
When all the yarn has been developed, rinse thoroughly and 
soap at the boil. 

• It may be found useful, in some instances, to rinse after the 
first soaiiing and then to soap a second time. 

When using Azopltor-lied (ML.) in place of paranitraniline, 
two solutions, A and B, have to be prepared : — 

Solution A. — -4,500 to 5,600 grins. Azopbor-red are mixed with 
80 litres cold water. For this purpose a barrel, with a tap 
immediately above the bottom, Should be provided. The whole 
will be dissolved in to J hour. Allow to stand for 1 to 2 hours. 
Any insoluble matter will rise to the surface of the liquor. The 
clear solution is filtered through calico, and the residue on the 
filter and in the barrel is rinsed with 10 litres cold water. In 
this manner*40 litres of solution A are obtained. 

Solution B.— 2 to 2J litres caustic soda lye (22^ Be.),’ 7J to 
8 litres water. Make the whole up to 10 litres. 
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For developing, slowly mix 40 litres of A, whilst stirring, with 
10 litres of Stir until practically clear. 

A developing bath containing 50 grms. of Azophor-red and 
14 grms. of paranitraniline per litre has been found to give very 
good results on the large scale. ^ 

The developing is carried out as described above. 

Nitrosamviie-rvd pasU (Badische Anilin und Soda Fabrik) may 
be used as developer in jdace of paranitraniline. 

For dark shades on cotton yarn 8 lbs. 2 ozs. Nitrosamine-red 
paste are stirred up with 8 J gallons cold water ; then add slowly 
3 lbs. 1 oz. hydrochloric acid, 32^^ Tw. ; let the mixture stand for 
J hour, make up to 7^ gallons with cold water, and before using 
add 3 lbs. 12 ozs. sodium acetate crystals. 

In the following two methods of preparing the developing 
bath with Paranitraniline extra (ML.) ice has to be employed. 

1st Meihod . — 280 grms. paranitraniline extra are made into a 
paste with 200 c.c. cold watei*. The mixture is cooled. Then add 
520 c.c. sodium nitrite solution (2t)0 grms. per litre). This is 
2 )Oured gradually, whilst stirring, into a mixture of 440 c.c. hydro- 
chloric acid (22” Be.), and 4,000 c.c. ice-water and ice. Stir, hlter, 
and before using add 600 grms. sodium acetate, and dilute with 
cold water to 10 litres. 

2/n/ Method . — 280 grms. 2 )aranitraniline extra are dissolved in 
1,200 c.c. boiling water and 440 c.c. hydrochloric acid, 22° Be. 
The whole is thoroughly stirred whilst cooling in order to 
precipitate the paranitraniline in a very finely-divided state. Now 
add 1,000 c.c. cold water and 1,000 grms. ice. The temperature 
of the mixture should be 0” to 2” C. Then add 520 c.c. sodium 
nitrite solution (290 grms. per litre). Stir frequently, filter and 
add, before using, GOO grms. sodium acetate. Finally dilute 
with water to 10 litres. < 

PaIUNITK ANILINE KeD ON COTTON PlECEGOODS. 

Paranitraniline red is very largely dyed on cotton piecegoods. 
The bleached dried jiieces should l,)e padded once, twice, or even 
three times with the beta-naphthol solution, according to the 
thickness of the material, and well squeezed in order to prevent 
an excess of the naphthol solution being dried on the surface of 
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the goods, as this causes rubbing of the shade. Sharp drying by 
means of a passage through the hot fl.uv is host, although drying 
cylinders may be used for the purpose. In the latter case it is 
essential to wrap the first three or four cylinders with cotton 
cloth. 

• 

The Bcta-iuqMwl Solution . — Dissolve 3 lbs. 5 ozs. heta-naphihol 
(Ba.) in 3 lbs. 5 ozs. caustic soda lye (77^ Tw.) and 4^ gallons 
hot water, add 11 lbs. Turkey-red oil F (50 per cent.), stir and 
make uj) to 22 gallons ; or 250 grins, beta-naphthol (ML.) are 
dissolved in 400 c.c. caustic soda lye (22^^ Be.) with the addition of 
250 grins. Para-Hoap PN (ML.), and made up to 10 litres; or 
4J lbs. beta-naphthol and ozs. Red developer C (Ca.) or 



I’Ut. 07.“ for l)ovolo2)iiig Para-Eod on Piccegoods 


4 lbs. 14 OZS. Naphthol RP (Ca.) are stirred with 5 lbs. caustic 
soda lye (75'^ Tw.) ; lbs. boiling water and subsequently 
6^ lbs. cold water are added, then 10 lbs. castor-oil soap (see 
under “ Soap,” p. 53), dissolved in 5 gallons hot water, are added, 
and the whole is diluted with cold water to 20 gallons. 

If a more yellowish shade of red is desired, the addition of Bed 
developer should be omitted. • 

Dev eloping . machine in use for developing Bara-red on 
piecegoods, illustrated in Fig. 67 (taken from Die Bmmwoll- 
fdrherei, L. Cassella & Co.), consists of a padding machine with 
wood or iron trough for the (^azo-solution. 

After padding, the pieces travel over guiding rollers in order to 
expose them for a short time to the air. They pass ultimately 
into an open-width washing machine of the “ open-soaper ” type. 
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One or two compartments are provided with spirt-pipes, whilst 
running water is employed in the other comparimenis. The 
pieces are finally soaped at the boil, rinsed and dried. The tem- 
perature of the developing bath, which has to be continuously 
strengthened with fresh diazo-solution, should not be above 
60^ E. * 

iJcvdopinff Sohttion Prepared with Nitromwiue Red Ihide 
(Badisvhe Amlin und Roda Pahrik). 

^.—Stir carefully together 17 lbs. 10 ozs. Nitrosaniine-red paste 
with gallons cold water, add, while stirring well, 8 lbs. 2^^ ozs. 
hydrochloric acid, 82"" Tw., and allow to stand for 20 to 80 minutes, 
stirring occasionally. 

B . — 8 lbs. 18 ozs. sodium acetate crystals are dissolved in gal- 
lons cold water. Shortly before using pour B into J, and make 
up with cold water to 22 gallons. 

Developimf Solntioii Piupared with Paraniinnuliiie (ML.). 

140 grms. paranitraniline are dissolved in 1,200 c.c. boiling 
water and 220 cc. hydrochloric acid, 22'* Be. Stir continuously 
during cooling, and then add 1,000 grms. ice, and when the 
temperature has been reduced to 0° to 2^' C. add 200 c.c. sodium 
nitrite solution (290 grms. per litre). Stir fre(|uently, filter, and 
before using add 200 grms. sodium acetate, and make up with 
cold water to 10 litres. 


Developimj Solntion Prepared with ParanitranUine C 
(L. CaHHcIla d’ Co.). 

A. — 2 lbs. 18 oz. Paranitraniline G are mixed with 2 gallons 
boiling water and dissolved by the addition of 4J i)intB hydro- 
chloric acid, 86*^ Tw. This solution is stirred into about 5 gallons 
cold water and cooled to 100° to 142" E. by the addition of 10 Ihs. 
of ice. 1 gallon 4J pints of a solution of sodium nitrite (1 : 10) are 
then added. After a few' minutes the solution will have become 
clear, when it is diluted with cold water to 15 gallons. 

B, — 6 lbs. sodium acetate are dissolved in 4 gallons water and 
diluted with water to 5 gallons. 

The developing bath is composed of 3 parts of A and 1 part of B. 
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lJri'rJ()})i)Hf Solution Prepared irlih Nitrazol C {Cax^ella). 

A, -17^ lbs. Nitrazol C aro dissolved at ordinary temperature 
ill 5^ gallons walcr and reduced with water to Ki^ gallons. 

7^.— 1 (juart caustic soda lye, 77" Tw., is diluted with 2.;^ gallons 
water ; this solutioti is mixed with Ihs. sodium acetate, dissolved 
ill 2J gallons water, and made u]) with water to gellons. 

The developing bath is comjiosed of 8 parts of J and 1 part of 7L 


A LPiiA -N aphtiiylamin n Claket. 

A bluish red, which is fast to washing, acids and alkah^s, but 
only moderately fast to light, is lu'oduced with alpha-natihthyl- 
amine and lieta-naphthol. The method of working is the same 
as that given for Baranitraniline red, but the addition of Turkey- 
red oil, etc., is not recpiired. Alpha-naphthylaiuine claret is 
chielly usi^d on jiiecegoods. ]\l(iister, Lucius and Br Lining give 
the following insliuctions for dyeing claret. 

Pela-H(ip}iih(d Soiidion : grins, beta-iiaphthol, 500 c.c. 
caustic soda lye (22 'Jle.), 750 grins, tragaca, nth-thickening (00: 
‘1,000), made pp to 10 litres. ,, 

DereJojnnff Bath Prepared with Atpha-Naphihijtandne Bane. 

148 grins, alpha-naiihthylamine base are dissolved in 8,000 
c.c. water ami 100 c.c. hydrochloric acid, 22" Be., and cooled. 
Then add 200 c.c. hydrochloric acid, 22" Be., and 2,000 grins, ice. 
Allow to cool to about 0" C., and add, whilst stirring, 260 c.c. of a 
solution of sodium nitrite (200 grins, per litre). Immediately 
before using add 800 grins, sodium acetate, and dilute with cold 
water to 10 litres. 

f 

Deielapuiij Baih Prepared with Alpha-NaphiJuflandne 
Hifdroetdoride Paate^ 80 per cent, 

500 grins, of the paste are mixed wTth 500 c.c. cold water. 
'Add 2,000 grins, ice. When the temperature is about 0" C., add 
slowly 200 c.c. hydrochloric acid, *22" Be. After 10 to 15 minutes 
filter, and immediately before using add 800 grms. sodium acetate. 
The;i dilute with cold water to 10 litres. 
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Dcrrlophiff Bath Prcpaml with Alpha-Naphlhj/lawlnr 
Salt S Powder. 

The diazo-solutions 2 )repared with alpha-naphthylauihie salt 
S powder are more stable than those prepared with ordinary 
alpha-n aph thy laniiri e. ^ 

192 grms. alpha-naphthylamine salt 8 powder are made into 
a paste with 2 litres cold water and 100 grms. sulphuric acid, 
66^ Be. Then add 2 kilos. ice. When the temperature of the 
mixture is about 0" C., slowly run into it, whilst stirring, 
260 c.c. of a solution of sodium nitrite (290 gimis. per litre), 
allow to stand for 15 minutes, filter and add 1,000 grms. 
tragacanth-tliickening. Immediately before using add 800 grms. 
sodium acetate and dilute with water to 10 litres. 

Scarlet with Chlouoanisidine P (Ba.). 

Diazotised chloroanisidine on beta-naphthol prepared ])iece- 
goods produces a very brilliant scarlet, fairly fast to washing, 
light and bleaching. 

The naphthol solution is prepared as given on p. 279. 

Preparation of the Developing Bath. —Dissolve 4 lbs. 5 ozs. 
chloroanisidine P in 11 gallons of water, and 8 lbs. 5 oza. 
hydrochloric acid, 32'' Tw. Warm until dissolved, then cool 
with ice to 40" to 50" F. ; add slowly, while stirring, a solution 
of 1 11). ozs. to 1 11). 9 ozs. sodium nitrite in 2 gallons water, 
and stir for 10 to 15 minutes. Shortly before using add a 
solution of lbs. sodium acetate in 2 gallons water, and make 
up with cold water to 22 gallons. 

A brilliant orange, on cotton piecegoods which have been 
prepared with beta-naphthol, may be obtained by using Meta- 
nitraniline 11 (Ba.). The method of working is the same as 
that given for Paranitraniline re(J. 

Dianisidine Blue, Azophor Blue D (Naphthol Blue) 
(ML.) 

is produced by coupling Azophor Blue D (diazotised dianisidine) 
with beta-naphthol. 

The naphthol solution is prepared as follows 250 grms. 
beta-naphthol ; 500 c.c. caustic soda lye, 22" Be. ; 1,000 grms. 
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ammonia Turkey-red oil ; 150 grms. sodium acetate crystals ; 
made up with water to 10 litres. 

Developing Dissolve 250 grms. Azophor Blue D in 

8,000 c.c. water. Filter and thicken with 750 grms. flour- 
thickening, tlien r^ld 300 <|.c. cupric chloride solution, 40^ B6., 
and 10 grms. chromic acid dissolved in water. Dilute the whole 
with water to 10 litres. 


Other colours which are, however, of minor importance, may 
he produced on the fl])re with heta-naphthol and the following 
bases : — 


Red 

Orange 

Reddish-orange 

Pink 

Red 

Red 

Yellow Orange 
Maroon 
Maroon 
Claret 

Orange Yellow 

Brilliant Scarlets and Pinks 

Yellowish-orange 

Pink 


with Beta-naphthylamine. , 

„ Azophor Orange (ML.). 

„ Nitro-p-Toluidine. 

„ Azophor Pink A (ML.). 

„ Azophor Pink BB (ML.). 

„ Aminoazohenzene. 

„ j[?-Toluidine. 

„ Benzidine. 

„ Tolidine. 

„ Aminoazotoluene. 

„ Aniline. 

„ Nitrosamine Pink Bx (Ba.) 

„ Tuscaline Orange Base G (Ba.). 
„ Azo Pink (ML.). 
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THE VAT DYESTUEES 


Yellows and Changes. 

Algolo Yellows (ll}".). 

Algole Craiigo (By.). 
Anthrallavoiie (I j)aste (Ba.). 
(JibanoMO Orange K (CL). 
Cibanono Yellow li ((U.). 
Helindone Yellow (MJi.). 
llelmdone Oranges (Mlj.). 
Liduntlireim Gold Orange (Ba.). 
liidanthrene Orange (Ba.). 
IndantLrene Yellows (Ba.). 

'riiio Indigo Orange (Ku.). 

Tbio Indigo Yellow (Ka.). 

Beds. 

Algole Bordeaux (By,). 
A]golerink(By.). 

Algole Beds (Bjl). 

Algole Scarlet (By.), 

Ciba liordeaux B (CL). 

Ciba Bed G (CT.). 

('iba Scarlet G (CL), 

Ilclindono Last Scarlets (ML.). 
Helindone Pinks (ML.). 
Helindone Beds (ML.). 
Helindone Scarlets (ML.). 
Indaiithrene Claret (Ba,). 
Indaiithreiio Copper (Ba.). 
Indaiithrene Maroon (Ba.). 
Indanthreiie Bed (Ba.). 
Indantlirenc Scarlet G (Ba.). 
Thio Indigo Hods (l\a.). 

Thio Indigo Scarlets (Ku.). 

Vat Bod B (Ba.). 

Blues and Violets. 
Algole Blues (By.). 

Alg 9 lo Brilliant Violet (By,). 


Algole Corinth (By.). 

Algole Yi(dot (By.). 

Alizarine Indigo (By.). 
Brilliant Indigo (Ba.). 

Bronie Indigo (By.). 

('iba Hlu(« ((’I.), 
('iballoliotrojie (Cl.), 

Ciba Violets (('I.). 

Ilelindono Blues (ML.), 
Helindone Violets (MIj.). 
Hydron Bhu; pa,t. B, G (Ca,). 
Jndantlirene Blue.s (Ba.). 
Jndanibreno Hark Blue (Ba.). 
indanthrene Violets (Ba.). 
Indigo (Ba., Ka.., ML.), 
ludophouol (HIL). 

Greens. 

Algole Green (By.). 

Algole Olive G (By.). 

(Jiba Green (Cl.). 

Helindone Grqen (ML ). 
Indaiithrene Green B (Ba.). 
Indanthrene Olive (Ba.). 
Leucole Hark Green (By.). 

Browns. 

Cibanone Brown (CL). 
•Helindone Browns (ML.). 
Indanthrene Brown (Ba.). 
Leucole Brown (By.). 

Thio Indigo Brown (Ka.). 

Greys and Blacks. 
Algole Grey B, 2B (By.). 
Helindone Grey (ML.). 
Indanthrene Black (Ba.). 
Indanthrene Grey (Ba.). 
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Within the last few years a considerable number of raf 
have been introduced, which enable the dyer to produce a great 
variety of shades of extraordinary fastness. It shoubl, however, 
be noted that, comparatively speaking, the vat dyestuffs, 
especially when used in dyeing heavy shades, are expensive. 

W. F. A. Erraen^ points out that the fastness of shades pro- 
duced with these dyestuffs varies very considerably, and it is, 
therefoie, advisable to carefully ascertain the resistance towards 
certain agents of any one of these dyestuffs before using it for a 
special purpose. This applies jmrticularly to shades dyed on 
yarns, for instance, which are woven into goods, and which have 
to pass through the bleaching process. , 

AimFieiAL Tndku). 

Aititicial indigo takes the most important position among 
the vat dyestuffs. Witliin the hist few yi^ars it is rephicing 
the natural product more and more, and unless the jirice of 
natural indigo ca,n be reduced the time may not bo so very 
far distant when natural indigo, like madder, will be little used. 

The artificial product is identical with natural indigo, and, 
at least, a.s far as cotton dyeing is concerned, no difference can 
be detected between the behaviour of the two products in the vat. 

The varying composition of natural indigo is one of its 
serious disadvantages as compared with artificial indigo. 

In the following part, general information will be given as 
regards the working of the different types of indiffo rats, 
whilst the additions required will be given in special tables. 

Thr Copperas Vat. 

The copperas vat always contains a considerable amount of 
sediment, and it is, therefore, chiefly used in the dyeing of 
hanks. In favour of this type of vat are the facts that it is 
both easily set and kept in condition. A certain amount of 
indigo is always lost in the copperas vat, due to over-reduction. 

The reaction proceeds in accordance with the following 
equations 

FrS(h + CaiOlIh = Fr{OH )2 + CaSOi. 

CiGHioN 2 (h + 2 Fr{()H )2 d* 2 H 2 O = CnT:h2N202 + T^>‘2(0/I)6 

(Indigo). (Indigo-white). 

' Journ. Hoc. Dyers and (^olourists, Vol. XXVI., p. 2r>a, 1910. 
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The excess of lime present in the vat dissolves the indigo 
while. 

The temperature in the dyehouse should not be too low in 

winter tiiiie. The indigo should be well ground with water, or 

if Indif/o paate (Ba. or ML.) is used, this should be mixed with 

water. The lime is made into a thin uniform ])aste with 


Tho Copper an Vat. 
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Meister, Lucius & | 

__ 



25 lbs. 

20 

20 

50 gallons. Stock 

Brihiing. 



or 



vat. 

1 

1 



5 lbs. 
powder 







water, a little warm water is added, and the indigo stirred 
into it. The copperas is dissolved in water, and the solution 
added slowly and with continuous stirring to the indigo 
paste. The whole is poured into a cask, filled up with warm 
water, covered with a lid, and allowed to stand until it is 
cooled. ])uring the cooling, which should occupy from to 6 
hours, the liquor is occasionally stirred. 
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The stock vat will be ready as soon as it assumes a clear 
yellow shade. 

The dye-vats have in the meantime been partly filled with 
water, to which the stock vat is now added. After the licpior 
has been well stirred for some time, it is allowed to settle. 

After 4 to 5 bundles of yarn have been dyed, the vat is 
stirred u}) a.nd a^ain allowed to settle. In this manner from 
8 h) 4 lots may be dyed per day, until the vat is exhausted. If “ 
the vats are used in series of, say, 5 vats of different strengths, 
they may be freshened up from time to time with lime and 
copperas, until exhausted. 

The boiled yarn should be hydroextracted or well wriu)", and 
then roughly shaken before entering it into the vat. 

The yarn is soured after dyeing in a 1 to 2 ])er cent, solution 
of suli)huric or hydrochloric acid ; it is finally well rinsed. 

Before pouring the stock vat (Ba. or ML.) into the dye-vat, 

1 lb. of ferrous sulphate and 11, to 2 lbs. of (piicklime should 
be added per 100 gallons of liquor. 


The Zlnc-Linir Vat. 

Tn the zinc-lime vat the hydrogen required to reduce the 
indigo blue to indigo white is produced according to tlie following 
equation 

Zu + CaiOHYi = ZnihCa + 2 H. 

The indigo white dissolves in the excess of lime present in 
the vat. 

As compared with the copperas vat, the zinc-lime vat con- 
tains much less sediment, and it may, therefore, be used in all 
the different kinds of vats. 

The indigo should first be ground dry and afterwards with 
water. The indigo pastes of th^ B.A.S.F., and of M.L.B., do not 
require grinding, but are simply well mixed with water. The 
Badische Company recommend the setting of a stock vat con- 
taining 2 to 2j| per cent, of jjure dyestuff. The reduction should 
be conducted at 105° to 120° F., and it should be completed in 
4 to 6 hourw. • 

Fresh solutions should be made as required, because long 
standing is detrimental. 
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The vat used in dyeiii^^^ ouglifc to contain from 2 to 3 parts 
of indigo ])er 1,000 parts of dyc^-licpior. 

For the pur])()se of ‘‘sharpening” tlie vai, al)out 3 l})s. zinc 
dust and about 9 Ihs. liim^ per -450 gallohs should l)e added to 
the \vat(u , ])ef()re adding the stock solution. Tlie (quantities 
of indigo, (dc., used are givim in the tal)fe. 1\) tlie linel}- 
ground indigo add the zinc-dust and a])out 2 gallons of water 
110° to 115^’ F. 

The (piicklime is nia,de into a. uniform jiaste with \vat(U‘, and 
when cooled to about 115" F. is addend to the indigo qiaste, 
the whole pouivd into a cask, lilhul up with wa,te]- to 10 gallons' 
and s[arr(3d from time to time, dining the nc^xt 1 to 5 hours. 

A vat containing 100 gallons of liquor has to he sharpened 
occasionally with I to 1 Ih. lime and \ to I Ih. zinc dust. 

There being so much less sediment, the vats need not he as 
deii]) as those (mi])loyed in the coppi^ras qirocess. 

The dyed material has to he soured in tla^ usual manner. 
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zinc dust per 100 
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The Ilydrosulphite Vat. 

The use of sodium hydrosulpliite for the purpose of reducing 
indigo was first recommended by Schiitzenherger and Lalande. 

The hydrosulphite used in this type of vat is capable, in the 
presence of an alffali, of reducing indigo blue to indigo white, 
ill accordance with the following equation : — 

Cidh^h^O^ + + 2 NaOH = CnliMh + 2 Na.,Hih. ' 

If in place of hydrosulpliite, either zinc, bisulphite and lime, 
or zinc, bisulphite and soda is used in the preparation of the 
vat, then the hydrosulpliite is actually formed in the vat : — 

4 NaUS(\ + Zn = NaAOi + + Na^SCh + 2 IhO. 

No sediment is formed in the hydrosulpliite vat, and it is, 
therefore, especially suited for dyeing piecegoods in continuous 
machines and for the dyeing of cops, cheeses, etc. Excess of 
hydrosulpliite does not destroy the indigo. 

Hydrosulpliite Solution^ as used in recijie No. (> in the table 
{Manual of Dyeiny), may be 2 >i'epared in the following manner : 
10 gallons of bisulphite of soda (52^ Tw.) are mixed with 1.5 
gallons cold water and 8 lbs. of zinc powder (made into a paste 
with a gallon of water) are slowly added with cautious stirring. 
After about an hour 2 gallons of milk of lime (containing 10 
lbs. of quicklime) are added to the mixture and the whole stirred 
for some time, and then allowed to stand for 2 to 4 hours. It 
is finally filtered, preferably by means of a filter press. 

In preparing a vat for dyeing, the hydrosulpliite solution, in 
a proportion of 1 gallon to 500 gallons of water, is added in 
the first place, and then, after standing at least an hour, the 
required amount of prejiared indigo solution according to the 
depth of shade to be dyed. 

It is best to prepare the hyflrosulphite as required, because 
it decomposes when stored for more than a few days. The 
addition of about 1 per cent, of strong caustic soda lye to the 
hydrosulpliite solution will make it somewhat more stable. 

Hydrosuljihites have been, introduced which are more stable 
than the ordinary solution, and which are, therefore, more 
convenient to use. 

Gf these may be mentioned Ilydromljdiite 0 Hoechstf 

B.D. V 
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Hydrosulphite MLB paste and Hydnmdphiie MLB powder. 
The paste is 4 times, and the powder (piality 6 to 7 times, as 
strong as the 0 brand. The Badiscla^ Company recommend 
the use of their Uydrosulphite cone, B.A.S.F. powder. 

The Uydrosulphite- Soda Vat. 

In ordei to prepare a vat of 200 gallons, add 2 ozs. hydro- 
sulphite cone. B.A.B.F. powder or 2 lbs. of hydrosulphite 
0 Hoechst; stir well, allow to stand for a few hours, when the 
vat should be ready for dyeing. The vat exhausts very slowly 
if an excess of either hydrosulijhite or caustic soda is present. 
In pieparing the stock vat, mix the indigo, after it has been 
finely ground with water, with the caustic soda lye ; then 
heat to about 122'^ and add the hydrosuli)hite. If the 
solution has not become yellow after about 1 hour’s standing, 
add a small quantity of hydrosulphite. 

The Bisulphite- Zinc Soda Vat and the Bmdphite-Zinc Lime Vat. 

The stock vat is prepared by slowly mixing the zinc dust 
into tlie bisulphite, and allowing the mixture to stand for 
a short time. The indigo, liiiely ground with water, or the 
paste brands of the B.A.S.E. and of M.L.B., are mixed 
with the requisite amount of caustic soda or with the corre- 
sponding amount of slaked lime, and this paste is then mixed 
with the bisulphite. The whole is heated to about 120^ E. ; 
reduction should be complete after about 1 hour. 

The dye-vat is prepared with about 1 gallon of bisulphite, 
57^ Tw., mixed with 1 lb. of zinc dust per 100 gallons, and 
stirred up. After this the necessary quantity of the stock vat, 
prepared as above, is added. 

This type of vat is more easily worked and is also cheaper 
than the ordinary hydrosulphite vat. It is, however, not 
entirely free from sediment. 

Beautiful bright shades are produced by dyeing in the bi- 
sulphite-zinc lime vat. Being free from caustic soda, it can 
be used in dyeing yarn. 

Dyeing in the hydrosulphite vat is considerably simplified 
if reduced indigo, Indiyo MLB Vat II. (Meister, Lucius and 
Briining), is used in place of indigo powder or paste. The 
recipe No. 9 in the table is for a vat of about 800 gallons 
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capacity. In addition to the quantities given, the vat is 
shar])ened ))y adding 1 gallon of Hydrosnlphito 0. Tlie vat 
sliould bo stirred for a few minutes, and it ought to show a 
yellowisli -olive shade in transparent light. 

A special vat recommended by the Hoechster Farbwerke is 
the lloechstrr llifdroml'pldte-Hoda Vat. The vat contains only 
a small quantity of caustic soda, but in addition to this, 
soda ash is used. It is stated that by using this vat, heavier 
dyeings are obtained than with the other types of vats, that 
less troulde is experienced in wringing or hydroextracting 
and that the shades produced “rub” less. 

The vat may ])o used for piece dyeing, but is particularly 
suited for the dyeing of loose cotlon, yarn and cops, etc. 

Loose cotUm is entered into the vat without previous wetting 
out. It is worked for about 20 minutes, pressed out, and 
allowed to oxidise. If necessary, the cotton can be dyed to 
pattern by one or more immersions of shorter duration. The 
material is finally rinsed, liydroextracted, and dried. To a vat 
of 500 gallons add ^ gallon Ilydrosulphite 0 Iloechst, ^ gallon 
Turkey-red oil (50 per cent.), and the following stock vat : 50 lbs. 
Indigo MLll 20 per cent. Vat 11, 20 lbs. soda ash, 8 gallons 
Hydrosulpliite 0 Hoechst. 

A vat of 500 gallons capacity for dyeing cotton yarn should 
be prepared with ^ gallon Hydrosulphite 0 Iloechst. The 
following stock vat is then added : 25 lbs. Indigo MLB 
Vat 11 20 per cent, ^ gallon caustic soda lye, 76^ Tw., 10 lbs. 
soda ash, gallons Hydrosulphite 0. Hoechst. 

When dyeing cop.H or cheeses in apparatus, the vat-liquor 
should contain 10 lbs. of Indigo MLB Vat 11 20 per cent, 
per 100 gallons. If the liquor shows a higher specific gravity 
than 7“ to 9'^ Tw., a sntaller quantity of soda should be added. 

Stock vat: 25 lbs. Indigo MLB ]'at 11 20 per cent, 2 pints, 
caustic soda lye, 70^^ Tw., 9 lbs. soda ash, 1 pint Ilydrosulphite 
0 Hoechst. 

Indigo Solution, B.A.S.F., 20 cent, is used in a similar 
manner to Indigo MLEr 20 j;6T cent Vat 

The Hydrosulphite Ammonia Vat 

The Badische Anilin und Soda Fabrik specially recommend 
this type of vat for dyeing cotton yarn in the hank. It has 
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no injurious action on the hands of the workmen ; it forms no 
sediment, and the yarn does not require souring after dyeing. 
The yarn may be dye(J in ordinary dye-becks. 

reparation of the ]^at for 100 /As*, of Cotton Yarn, to be 
dyed a deep luediym blue in 2 dips : Dye-liquor 180 to 220 
gallons. The cold dye-liquor is previously “ sprung ” with 
4 ozs. Hydrosulphit(‘> cone. B.A.S.F. powder, I pint caustic soda, 
42"^ Tw., with the addition of 1 gallon Turkey-red oil F, and 
9 lbs. common salt. 

One of the following stock vats is prepared and added : — 

(a) 24 lbs. Indi(/o solution B.A.S.F. 20 per cent., 7 gallons 
boiling water, 2 pints caustic soda, 42*^ Tw., 2 lbs. 10 ozs. hydro- 
sulphite cone. B.A.S.F. powder, 2 pints ammonia, sp. gr. 0*986 
(about 17 per cent.). 

(h) 5} lbs. Tiidifio pure, B.A.S.lu powder Ij, 9 gallons boiling 
water, Ih gallons caustic soda, 42" Tw., 5^ ozs. Hydrosulphite 
cone. B.A.S.F. powder, 2 pints ammonia sj). gr. 0*9BG (about 
17 per cent). 

The mixtures are allowed to stand for about ^ hour. Dyeing 
may be commenced as soon as the stock vat has been stirred 
into the dye-vat. The boiled yarn is entered, turned several 
times under the surface of the liquor (on bent rods), worked 
for 20 to 80 minutes, and then takeiroat. Each hank is wrung 
separately, allowed to oxidise, and is finally rinsed, but not soured. 

The vat should be of a yellow or greenish-yellow colour. If 
the colour is dark green or blue, it should be •‘sininig” with 
J lb. of hydrosulphite and J lb. of caustic soda, 42" Tw., per 200 
gallons. The liquor should always smell slightly of ammonia. 
An addition of 1 to 2 2 >ints of ammonia per day will be found 
sufficient if the vat is woi*ked regularly. When strengthening 
the vat, J lb. of common salt should be added along with each 
gallon of stock vat. If the dye-liquor reaches a specific gravity 
of 9"^Tw., no more salt should be added. The common salt added 
to the vat makes the indigo go more quickly on to the fibres ; 
thus only half the number of dips which have to be given when 
dyeing in other vats are required. Laiige quantities of yarn can 
be dyed at p, time. The vak is also suitable for dyeing loose 
cotton. The hydrosulphite-ammonia vat gives duller blues when 
dyed in light shades, and less “ coppery ” blues in heav}^ shades, 
than the other vats. 
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The Fermentation Vat. 

The fei-mentation vat finds only limited employment in the 
dyeing of cotton goods. It is more difficult to manage than the 
other types of vats, hut tlie shades obtained are very level. In 
some Euro])eaii countries and in the East the fermentation vat 
is still extensively used. 

The author has had experience with this type of vat in Sweden, 

■ where it is employed both for dyeing blues and also for topping 
blues dyed in the ordinary copperas vat. In the latter instance 
the vat is set with a very small amount of indigo. 

Shades which have been first dyed in the copperas vat and 
toppled in the fermentation vat are somewhat duller, but they are 
very level ; they are faster to washing and rub less than those 
dyed in the copperas vat alone. 

The fermentation vat also imparts to cotton the peculiar “indigo 
smell ” on which the buyer in some of these countries insists. 

A number of substances which contain sugar and starch, and 
which readily ferment in allvaline solution, such as flour, bran, 
syrup, raisins, dates, etc., are used in setting the vat. The vat is 
usually made of copper, in the shajie of a cone ; width, 1*4 to 1‘5 
metres : depth, 1*8 to 1*9 metres. 

The dyeing is generally conducted at 120” to 140'' F., but in 
some cases the vats are not heated. 

For the purpose of comparison nine different methods of setting 
the vat are given in the table. 

Method (1). - The vat is filled with water, which is heated to 
about 140° F. The woad is crushed and thrown into the vat. 
Allow to stand for about 1^ hours, then add the madder, the bran 
and the lime, and finally the finely-ground indigo and the potas- 
sium carbonate. The vat is now well stirred and allowed to rest 
for 24 to 86 hours. 

Method (5). — The vat is sel with indigo, bran, soda and 
madder. After fermentation has commenced, slaked lime is 
added. The dyeing is conducted at 120° F. 

Method (7). — The working of the fermentation vat may be con- 
siderably simplified if reduced indigo, i.e. Indicjo MLB Vat II, 20 
per cent. (Meister, Lucius and Briining) is used in place of ordinary 
indigo. Such a vat requires much smaller quantities of reducing 
agents, and considerably less sediment is formed. It is, therefore, 
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possible to dye a much larger quantity of cotton in a shorter 
time, in this type of vat. The vat is prepared in the following 
manner : — Heat the Wf^jter in the vat to 122^' F., add the bran, the 
flour and the soda. Fermentation will have commenced in about 
8 to 10 hours. No^’ add the reduced indigo, sharpen with lime or 
soda, allow to rest for 1 to hours, and begin with the dyeing. 

Indigo may be added twice per day. About half the quantities 
of reducing agents required to dissolve the indigo which has been 
oxidised during dyeing in an ordinary vat, is required in this type 
of vat. 

The working of the fermentation vat may be still further 
simplifled if hidigo MIjBjW is used in place of indig(#. It 
may be added to any vat during fermentation, and dyeing may 
be commenced after 1 to 2 hours, or as soon as the vat has 
settled. 

Imliifo MLBjW is best made into a paste with old vat 
liquor or with water. The paste is added to the vat, stirred and 
sharpened with 10 per cent, (of the weight of indigo used) of 
lime ; 200 to 300 grins, of treacle are added in the evening to 
the vat. When setting a new vat, some of the sediment from an 
old vat, and treacle, bran, bread, lime, etc., are first added to the 
water. As soon as the vat begins to ferment the indigo is added, 
and the liquor sharpened with the necessary quantity of lime. 

The following special indigo derivatives have been introduced 
by the Hoechster Farbwerke : Indij/o MLBjE, MLBIERf 
MLB IT. Clearer, brighter and redder shades of blue are 
obtained with MLB/R and MLB/BR as compared with 
Indijfo MLB. The three brands are less suited for dyeing in 
the copperas vat than in the hydrosulphite and zinc-lime vat. 
They may, however, be usc.d in the fermentation vat. 

MLB/T gives greener shades than MLB, and it is particu- 
larly suited for dyeing vegetable fibres. The shades are faster 
to chlorine and to washing than similar shades obtained by 
dyeing with ordinary indigo. 

The method of application is the same as that given for 
Indigo MLB. 

The Badjsche Anilin und §oda Fabrik have introduced various 
brands of Indigo which differ from Induiojmre. 

Indigo (j gives greener shades which are particularly fast to 
chlorine. Indigo EBN is specially recommended for bright 
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The Fermentation Vat. 
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reddish-blue shades, which are purer and faster to washing, light, 
etc., than ordinary indigo. 

The fndif/o S brands (with the exception of hidhjo SB paste) 
are particularly useful for dyeing in the fermentation vat. 

The fastness of indigo may be improved by an after-treat- 
ment with a solution of copper sulphate and acetic acid, and it 
has already been stated that glue may be used for the same 
purpose. 

Mercerised cotton shows a greater affinity for indigo than 
ordinary cotton. In order to save indigo, G. Tagliani has suggested 
the printing of thickened caustic soda lye of 52° to 64° Tw.,on one 
side of the cloth. The mercerised side dyes a much darker shade 
in the indigo vat than the other side. A similar effect can be 
produced by stretching two pieces back to back on the dipping 
frame and by dyeing them in the dipping vat. * 

A number of the direct dyeing cotton dyestuffs and of the 
sulphur dyestuffs may be employed as a bottom for indigo. 

Indigo blue dyed cotton is also sometimes topped^ especially 
with the basic cotton dyestuffs. For this purpose the goods, after 
having been dyed in the vat, are mordanted with tannin, which 
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is fixed with an antimony salt. They are finally dyed with the 
basic dyestuff in the ordinary manner. 

Very reddish shades^ which, however, are not fast to washing, 
may be o})tained by steaming, after dyeing with indigo. 

In order to produce dull shades of blue, tbe Iloechster Farb- 
werke recommend passing the goods, before dyeing in the vat, 
through a solution containing 1 to II lbs. of staroJti per 100 
gallons of water. 

Very heavy indigo blue shades are obtained by dyeing the 
cotton first with a very weak Aniline black. The following is a 
method which has been largely used in practice : — 

For 100 Ihs, of Cotton Yarn. The boiled yarn is worked for 
1 hour at 100^' F., in a bath containing 3 lbs. ozs. aniline salt, 
3 lbs. 8Jozs. sodium bichromate, and 7 lbs. hydrochloric acid. 

The yarn is well wrung and treated in a fresh bath for I hour, 
at 100'" F., with 1 lb. 4 ozs. soda ash. Then rinse twice, wring 
well, or liydroextract. The yarn is now ready for dyeing in the 
indigo vat. Very heavy “ coppery ” blues are obtained by this 
method with a comparatively small amount of indigo. 

In place of Aniline black, a light shade of manganese bronze 
may also be used as a bottom for indigo. 

Indophenol (DII), can be reduced like indigo and dyed from a 
vat. The Author has had experience with copperas vats iia which 
ten parts of indigo were used along with one part of Indophenol. 
It was found that the shades, when leaving the vat, were superior 
to those obtained with indigo alone, but the loss in depth and 
richness during the subsequent process of souring was much 
greater. 

Further, the indigo-indophenol vats could not be as readily 
exhausted as pure indigo vats. 

The Inpanthikrne Dyestuffs. 

Tlie Indanthrene Dyestuffs of the Badische Anilin und Soda 
Fabrik are dyed on cotton yarn in the following manner. 
The yarn is boiled out with soda ash, with or without the 
addition of Turkey-red oil.^ For dyeing lOOlbs. of yarn fill 
the dye-vessel with about 225 gallons of water, then add 
gallons of caustic soda lye 53” Tw., heat to 140” F (when 
dyeing Indanthrene Blue GC, GCD, RC, heat to 122” F.), skim 
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off any precipitate which may have formed, add the necessary 
quantity of hydrosuljdiite (either in powder form or previously 
dissolved in about ten times its weifjjht of cold water) and finally 
add through a sieve the dyestuff which has been made into a thin 
paste with 5 to 10 times its weight of hot water. Allow the vat to 
rest until the dyestuff has been completely disso*lved. Pale shades 
should he dyed at 104*’ E. In order to obtain level shades it is 
advisable to use bent sticks similar to those used in dyeing the 
sulphur dyestuffs, hut in ifface of the iron gas piping usually 
employed, sockets of iron into which an ordinary wooden dye 
stick is fitted are recommended. The thoroughly wetted out yarn 
is entered into the vat, quickly turned 4 times, the dye-hath is 
then heated during 15 minutes to 140'- E. or respectively. 

During this time the yarn should he turned constantly. Eiiiish 
by working for 15 minutes at this temperature. 

Dark shades are dyed by entering the yarn into the hot 
vat (140'' or 122 " E.) and turning for to 1 hour as usual. The 
yarn is then lifted out, allowed to drain, rinsed in a l)ath contain- 
ing 2 ozs. of hydrosulphite cone. B.A.S.E. powder, per 100 gallons, 
rinsed twice, given 8 or 4 turns in a bath containing 1 to IJ 
pints of sulphuric acid per 100 gallons of water, rinsed and finally 
soaped warm or at the l) 0 il. 

When preparing a fresh vat, 2 gallons of caustic soda lye, 
53° Tvt., should be added per 100 gallons of liquor, and the 
amount of hydrosulphite should be Jth of that of the dyestuff 
used. In no case must it be loss than 1 lb. nor more than 4 lbs., 
per 100 gallons of liquor. 

A hydrosulphite solution which will keep for some time may 
be prepared by slowly adding 10 lbs. of liydrosulphite cone. 
B.A.S.E. powder into 7^ gallons of cold water. As soon as dis- 
solved add 3^ pints caustic soda lye 53'^ Tw. 

Erom ^ to 50 per cent, of the ordinary paste colours, calcu- 
lated on the weight of cotton to be dyed, is used, whilst when 
employing the powder brands from 10 to 12J per cent, will 
be sufficient for heavy shades. 

The dye-bath is usually not exhausted when dyeing heavy 
shades. It may be used repeatedly, but ^ to J of the caustic 
soda originally used should be added first, and afterwards the 
necessary quantity of hydrosulphite and dyestuff. 

. Dissolving of the powder brands Stir up 1 part of dyestuff 
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with § parts of caustic soda lye 53^^ Tw., and with the necessary 
quantity of hydrosulphite. Allow to stand for 15 minutes, dilute 
with 20 times the amount of water at 140 ' F. (or 120'^ F.). The 
remainder of the causlic soda and of the liydrnsulphite is added 
to the dye-bath, and the stock vat is ultimately introduced throujj^h 
a sieve. * 

Shades dyed with some of the Indanthreiie dyestuffs are 
brightened by soaping at 140"^ F., with 3 to 5 lbs. of soap per 
100 gallons of water. 

The fastness to chlorine of ImJanthrene Jilnr JIS is con- 
siderably improved by steaming the yarn after soaping, and 
before rinsing, for 2 to 3 hours at a pressure of 15 lbs. 

Cotton piecegoods may be dyed in an nmh r-u'atvr jimicr, see 
Fig. 03. For dyeing 05 lbs. of cloth, 90 gallons of water 
and I'l to 2.] gallons of caustic soda lye 53'^ Tw., are required. 
The goods are dyed for 1 to IJ hours at 122‘’ to 140" F., with the 
addition of the necessary amount of bydrosulphite. After dyeing 
rinse in a bath containing 2J ozs. of hydrosulphite powder per 
100 gallons of liquor, wash free from soda, sour with 1 to 2 pints 
of sulphuric acid, per 100 gallons of water, rinse, and soap at the 
boil. 

The fastness of shades dyed with Indauihreno Ydlow can 
be considerably improved by soaping at the boil for | hour or 
by steaming. 

In order to oxidise the dyestuff more rapidly after dyeing, 
5 to 8 ozs. of potassium bichromate should be added per 100 gallons 
of souring liquor, I^his aids in producing more level shades, 
and it also increases the fastness of the shades to soap. 

Piecegoods may also be dyed by padding with the paste 
colours. The powder brands cannot be used for this purpose. 
The pieces are dried or batched after padding. 

Preparation of the padding liquor : — 1 to 20 lbs. of the 
dyestuff* paste are carefully m^xed with 12| to 15 lbs. of gum- 
thickening (1:1) and made up with water to 10 gallons. 
Filter through a cotton cloth, pad and develop for | to hour 
in an ordinary jigger, nearly filled with water, containing 2| 
gallons caustic soda lye 53” Tw., and IJ to 1| lbs. hydrosulphite 
powder per 100 gallons of water. The goods are finally given two 
ends in water containing 3 ozs. hydrosulphite powder per 
100 gallons, rinsed, soured with 1 to 2 pints of sulphuric acid. 
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168^ Tw., per 100 gallons, thoroughly rinsed and soaped at the 
boil. 

The Indanthrene dyestuffs may also be dyed in the 
vat. For this purpose the goods are well boiled, dried, 
stretched on the dipping frame and immersed into the well stirred 
vat at IGO"" to 180'’ F. for 10 to 20 minutes. ^J’he frame is then 
raised and placed into water without delay. After the goods 
have been slightly rinsed, they are removed from the frame and 
soured with J gallon sulphuric acid per 100 gallons of water, 
rinsed and soaped at the boil. Deep shades may be produced by 
giving several dips. 

The, stock vat is prepared in the following manner Mix 
10 lbs. Jndanfhrmr BJac I\S 'paste with 2 gallons caustic soda lye 
58° Tw., and then add, whilst stirring well, solutions of 5 lbs. 
10 ozB. copperas in 1| gallons water, and 1} lbs. tin crystals in 
2 pints of water. Stir up well and allow to stand for | hour. Heat 
the dye-bath to 160° to 180° F., add the caustic soda lye and the 
required quantity of stock vat. The following quantities are used. 


Indanthrene Blue BB 
10 gallons . 
Water 

Caustic soda 53° Tw. 
Stock vat 


, per 

. ^Ib. lib. l|ll)s. 

. 02J gallons 91 gallons 89 J gallons 
. 5 gallons 4 gallons 8 gallons 

. 2| gallons 5 gallons 7 J gallons 


Some of the Indanthrene dyestuffs and Anthrajla'vonc (r paste, 
may be dyed with the addition of caustic soda, hydrosulphite, 
and Glauber's salt. 

The goods are dyed for J to 1 hour at 104° to 122° F., rinsed 
in a bath containing IJ to 2 ozs. Hydrosulphito cone. B.A.S.F. 
powder per 100 gallons of water, soured with 1 pint sulphuric 
acid per 100 gallons water, rinsed and soaped at the boil. 

For 100 lbs. of cotton yarn : — 330 gallons water, 13 pints caustic 
soda lye, 53° Tw., 20 to 50 Ib^. Glauber’s salt, 3f to 7J lbs. 
Hydrosulphite powder. Then make 5 to 30 lbs. of the dyestuff 
into a paste with about 10 times its weight of hot or cold water, 
and add it through a fine sieve to the vat. 


The Algole DyI:stuffb. 

Algole Blue CF paste, paste, Algole Green B paste, Lencole 
■Dkrjc Green B paste of the Bayer Company, are dyed at 100° to 
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140^^ F., with the addition of hydrosulphite and caustic soda, the 
quantities of which are calculated ]>oth on the volume of liquor 
and tlie quantity of dyestuff used. 

Per 100 gallons of liquor : - 


Caustic soda 53^‘ Tw. . 
Hydrosulphite 27^' Tw. 


1 to le ])or cent. 

shades. 

gallons 

2 gallons 


1 1 to 20 per cent, shades 
and lieavier. 

2 gallons 
3 — 4 gallons 


Heat the dye-liquor to 100° to 120° F., add the caustic soda 
and then the hydrosulphite solution. After this, the dyestuff 
which has been stirred up with a little water is added through 
a sieve. The liquor is then well stirred until the dyestuff has 
been completely dissolved. 

The thoroughly, wetted out yarn is entered and worked for 10 
minutes at 120° F. The temperature of the dye-bath is raised to 
140° F., in about 10 to 15 minutes and the yarn is worked at 
this temperature for ^ to 4 hour. 

Akiolc Blue 3(j jxiate should be dyed at a temperature of 100° 
to 120° F. 

After dyeing, the yarn is squeezed and immediately rinsed in a 
bath containing Ij to gills of hydrosulphite solution, 27° Tw. 

The yarn has finally to be soured, thoroughly rinsed and 
soaped either warm or at the boil. 

In order to obtain clear shades the souring bath should be 
prepared in the following manner For Alyole Blue 3G im^te 
use 1 gallon, for all the other Ahjolc. and Lciicolc Dyestuffs^ 
gills of sulphuric acid 169° Tw. per 100 gallons of water. 

Alyole Blue OF pmley Leucole Dark Green B paste and Leueole 
Brown B paste may also be dyed with the addition of caustic * 
soda, and dextrine or glucose. 

For the dyeing of Alkariue Jndlyo paste or powder, the follow- 
ing method is recommended : In order to dissolve the dyestuff, mix 
2 lbs. Alizarine Indiyo powder, or 10 lbs. Alizarine Indiyo paste, 
into a paste with 2^ to 4 pints glue solution (1:5), until the dye- 
stuff is thoroughly wetted out. Whilst stirring well add 3 J pints 
caustic soda lye 52° Tw., and 5 gallons of water at 120° to 140° F., 
and finally sprinkle in little by little, 8 lbs. Hydrosulphite B.A.S.F. 
cone, powder. After about 20 minutes stirring the dyestuff will 
be dissolved and the dye-bath should then be of a yellowish colour. 
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The dye-vat is prepared in the following manner : — Add 4 ozs. 
Hydrosulphite cone. B.A.S.E. powder and pint caustic soda lye 
52° T\v., to 200 gallons of water at 100° F. After this the 
dyestuff solution is added, and if a slight residue is left stir up 
with glue solution and rinse out with dye-liqu 4 u\ 

Enter the material at 100° F., and work, immersed in the 
liquor, withbut steam, for to 1 hour. After dyeing wring or 
squeeze, in the case of yarn shake well on the wringing post, expose 
to the air for J hour, rinse and soap in a strong soap bath at the 
boil. 

The other Algole dyestuffs are applied in the following 
manner. 

Dissolriiifj of the Dyestuff , — Mix the dyestuff with warm water, 
add the quantities of caustic soda and hydrosulphite required for 
the preparation of the vat, stir and allow to stand for a short 
time until the solution becomes clear. Alyole Ghr?/ should be 
stirred up with cold water. 

Two or more dyestuffs, if used in combination, should be 
dissolved together. 

Preparation of the Vat,— It may be advisable, for liglit shades 
especially, to add per 100 gallons of liquor J gill to j^}ygill caustic 
soda 52^' Tw., and 2 ozs. Hydrosuipbite cone, powder. 

The Glauber’s salt should be previously dissolved in the 
liquor and the dyestuff solution should be added through 
a sieve. The quantities of dyestuff (per cent.), and of caustic 
soda, hydrosulphite and Glauber’s salt required to prepare 100 
gallons of dye-liquor are given in the table on p. 303. 

The proportion of dye-liquor to cotton should be 20 : 1. Yarn 
is dyed for | to 1 hour at the usual temperature, either on straight 
or bent sticks. After dyeing wring, expose to the air for J to 
J hour, rinse, sour with 1^ to 3^ gills sulphuric acid 108° Tw., 
per 100 gallons of liquor, rinse an^ soap. 

The clearest shades with Alyole Scarlet G and Alyole Pink B 
are produced if the yarn, after having been levelled on the post, 
is immediately rinsed and the soda neutralised with acid, rinsed 
and ultimately soaped at 120° F. All the other Algole dyestuffs 
are soaped at the boil. Alyole Bec^ B extra should .be soaped 
very strongly in order to obtain a clear shade. 

Brume indiyo FB paste , — Dissolving of the dyestuff : — Stir up 
1 lb. of dyestuff paste with 1 gallon hot water. To this add 10 ozs. 
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cuiisl/ic soda Ijo 52° Tw., and then Tfb hydrosulphite, 27*^ Tw. 
Stir slowly until the solution is a clear golden yellow. 

The dye- vat : — in order to keep the dye-vat in a good con*dition, 
especially when dyeing light shades, the addition of 8J gills of 
hydroHulphite and gills of caustic soda 52"^’ Tw., may be 
found necessary. During dyeing the liquor in the vat must 
always be of a clear golden-yellowish shade. If the shade 
flattens, hydrosulphite and a small quantity of caustic soda 
should be added. 

Cotton yarn should ])e dyed at 120'^ to 140'^ F., on bent sticks, 
for I to 1 hour. When dyeing light shades enter the yarn at a 
lower temperature and raise gradually to 120‘" to 140"" F. Imme- 
diately after dyeing squeeze, level and allow to oxidise by expo- 
sure to air. 

According to another method the yarn is only slightly 
rinsed after dyeing, then exppsed to the air for | hour, soured 
in a hot bath containing 1| gills of sulphuric acid per 100 
gallons of liquor, subsequently thoroughly rinsed and soaped 
near the boil. 
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The Thio Indigo Dyestuffs. 

The Thlo Tiidi<fo iJ/frstnffH of Kalle & Co., are dyed according 
to the methods used for dyeing indigo. For the purpose of 
transforming these dyestuifs into their leuco-derivatives the 
hydrosulphite vat is best suited. A stock*^ vat is prepared by 
mixing the dyestuff with water, caustic soda lye, liydrosulphite, 
and, if necessary, some Monopoh'-hrilliaiit-oil or PuropoL Some 
of the dyestuffs are reduced at ordinary temperature, whilst others 
require heating to about 70^' C. 

The stock dye*vat is prepared in the following manner : — 
Mix ,50 kilos. Thio Indltfo lied B paafc with 200 litres water. 
Then add 250 litres hydrosulphite, 25° Tw., heat to 05^’ to 104° F., 
and after stirring for ^ hour add 10 litres caustic soda lye 
76*(F Tw., or 15 kilos, soda ash, dissolved in 100 litres 
water. 8tir until the dyestuff is completely reduced, when the 
solution will be of a yellow colour, and make up with water to 
1,000 litres. 

A dye-vat of 1,000 litres is i)repared in the following maimer : — 
To 800 litres of water of 68° to 75° F., add B to 5 litres hydro- 
suli)hite, 25° Tw., stir and add 200 litres of the stock vat. 8tir 
gently, allow to stand for about J hour, when the vat should be 
in condition for dyeing. During continuous dyeing, the neces- 
sary quantity of stock vat and hydrosulphite must be added 
from time to time. 

Pir pa ratio II of ike IlpdroHidphite . — Dilute 100 litres, or 1B5 
kilos., of bisulphite 71*4" Tw., with 60 litres water ; slowly stir 
into this 13*5 kilos, zinc dust which has been previously made 
into a paste with 15 litres water. The temperature should be 
kept below 86° F. Allow to stand for 2 hours. Mix into the 
clear solution 50 litres milk of lime, 20 per cent. , allow to stand 
for 6 to 12 hours and decant the clear liquor, which should be 
25“ to 2C° Tw. * 

Thio Indigo Red B may also be dyed in the copperas vaV 

Preparation of the Stock Vat , — Stir 50 kilos, dyestuff with 200 
litres water, add 50 kilos, copperas dissolved in 200 litres water 
and 300 kilos, milk of lime, 20 per cent., and 200 litres water, 
make up to 1,000 litres. Stir until solution is complete. A dye- 
vat of 1,000 litres is prepared by mixing 200 litres of the stirred- 
up stock vat with 800 litres of water, 68° to 75’2° F. 
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Thio Indigo Bed may also be used according to the methods 
em})loyed for dyeing the sulj)hur dyestuffs. 

Useful shades may l)e obtained by using Thio Indigo Bed B 
together with indigo. Stock vats are ju’epared by mixing 50 kilos. 
lliui Indi(fo lied 7^ or 50 kilos. ImlUjo pante ‘20 per cent., with 
100 liti'es watei'. To this are added 12*5 litres caustic soda lye 
40"^ B6., and gradually 10 kilos, hydrosulphite powder. The 
whole is heated to 50'" to 00'" C., until solution has taken place 
and made up with water to 1,000 litres. 

A dye- vat of 1,000 litres is prepared in the following 
manner : — 960 litres water, ‘20" to 25" C., 20 kilos, common salt, 
100 to 150 gnus, hydrosulphite powder, 50 to 75 c.c. caustic 
soda lye 40"136. Stir and add after J to 1 hour 20 litres of the 
stock vats in the proportion required. 

Thio Indirfo Scarlet R in paste is dyed according to the method 
given for Thio Indigo Bed. 

The following directions are given for dyeing Thio Indir/o 
Scarlet 217 paste and Thio Indipo Red B paste on cotton yarn : — 
10 lbs. of the dyestuff are mixed with 2 junts of caustic soda 
lye 76*6" Tw., and 28 pints of cold water; 2 lbs. hydrosulphite 
powder are gradually added. During the first hour the liquor 
is stirred several times, then allowed to stand for 4 to 5 hours or 
overnight, and made up with water to 1,000 litres. The reduction 
is completed more quickly if the liquor is heated to 122° F. 

Preparaiion of a dpe-rat of 100 (jallons. — Add If to 2J ozs. 
hydrosulphite and i to J gill caustic soda lye 76*6" Tw., to about 
90 gallons of cold water. Stir up, and after J to 1 hour add the 
necessary quantity of stock vat which has previously been well 
stirred up. Stir gently but thoroughly, allow to stand for a short 
time, and commence the dyeing operation. The dyestuff exhausts 
more rapidly if an addition of 20 to 40 lbs. of common salt, or 
Glauber’s salt is made to 100 gallons of dye-liquor. After dyeing 
squeeze or wring and expose to the air, finally rinse and soap 
at the boil. 

When small quantities of yarn have to be dyed, the prepara- 
tion of a stock vat can be dispensed with, and the dyestuff may 
be reduced ^n the dye- vat itself. If weak vats are used which 
contain less than 5 lbs. of dyestuff per 100 gallons, the quantity 
of hydrosulphite and of caustic soda lye added should not be 
less than that used for a vat containing 5 lbs. of dyestuff per 


u n 
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100 gallons. Heat the water in the vat to 122° E., then 
add the necessary quantities of caustic soda lye and of hydro- 
sulphite, stir gently and add the dyestuff which has been 
previously well mixed with water. Stir up and allow to stand 
until redaction is complete. The vat must he clear and of a 
deep violet colour. However small the qua-ntity of dyestuff* used, 
100 gallons of the dye liquor must contain not less than 
4^ gills caustic soda lye and 1 Ih. hydrosulphite. 

Dyestuffs in powder form may he used in place of the pastes. 
The powder should he moistened with alcohol or with Turkey-red 
oil, and then carefully made into a paste with 5 times its weight 
of waiter. 

The Ciba and Cibanone Dyestuffs. 

The Society of Chemical Industry (Basle) gives the following 
instructions as regards the application of the Ciha and Cihanonv 
DyeHinffH. 

The Ciba Dyestuffs belong to the Lidiya and TJdo-LidiyOf 
the Cibanone Dyestuffs to the Anthraquinone series. The two 
classes of dyestuffs may he used in combination, but the stock 
vats should be prepared separately. Special care must he exercised 
in order to obtain level dyeings, because the affinity of the 
different dyestuffs for the cotton fibre is not the same. For 
the purpose of dissolving the Ciba dyestuffs, 1 lb. of the dyestuff 
is made into a paste with If lbs. of caustic soda lye 66° Tw., 
and a small quantity of hot water. If lbs. of caustic soda lye 
66° Tw. is mixed with IJ gallons of cold water, and to this is 
slowly added, with constant stirring, BJ lbs. hydrosulphite 
powder (80 to 85 per cent.). This solution is added to the 
dyestuff paste along with about 4 gallons of hot water, per 
pound of dyestuff, and the temperature is then slowly raised to 
boiling point, Ciha Bed G should be reduced at 140° to 160° F., 
Ciba Scarlet G at 100° to 120°^F. They should then be boiled. 
The addition of ^ lb. of alkaline Turkey-red oil or Mohopole 
soap per 100 gallons of liquor is recommended in order to 
obtain better penetration. The material should be well 
squeezed or wrung after dyeing, ^ and allowed to oxidise in the 
air for 15 to 30 minutes, rinsed thoroughly and , developed by 
soaping at the boil for J hour with 2 to 4 lbs, of soap, and 
1. to 2 lbs. of soda ash per 100 gallons of liquor. 
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Ciha IW and Ciha Srarkt may be developed in a cold solution 
of bleaching powder of 0*7 to 1*4'^ Tw. The material is then 
rinsed and passed through a weak solution of sodium bisulphite. 
Cops, cheeses, etc., which liave he(iii dyed in special ap])aratus 
sliould l)e treated for J hour at 175'^!'. in a hath containing I to 
3 per cent, of bichrome and I to 2 per cent, of acetic acid (calcu- 
lated on the weight of material) and afterwards thoroifghly rinsed. 


Additiana which hare to he made to the dijc-hath for difcing 
heavy vhades with the Ciha DyevtaffH. 



(For 

1 Part of Dyestuff.) 

• 

Ciha DjM'Htiitr. 

Suilnuu 

hyilrn- 

jiowilrr. 

Caustic 
soda Ivc, 
(i6^' Tw. 

Cf'i 1(K) },"alloiirt ol liquor. 

'rciripcniturc, 

Blue 2 B, Green (J, 
B, R 

2 

2 

1 lb. alkaline Turkey- 
red oil or Monopole 
soap 

UO -100 

Bordeaux B, Helio- 
trope B 

2 


.] lb. alkaline Turkey- 
red oil or Monopolo 
soap. 

100-120 

lied a 

2 

2 

] lb, alkaline Turkey- 
red oil or Monopolo 
so.ap, and li) lbs. 
caoli of glucose and 
common salt 

100 -120 

Scarlet (> 

2 

2 

] lb. Turkey-red oil 
and HO lbs. eommon 
salt 

100—120 


The stock vat for Ciha Bordeaux must be boiled, that for Ciha 
Bed heated to 140° to 160'^ F., and for Ciha Scarlet to 100° to 
120" F. 


The following method is recommended for dyeing 100 lbs. of 
cotton yarn with the Cihanon^ Dyestuffs in powder: — Dye- 
liquor^ 200 gallons. 2 lbs. of the powder are made into a 
paste with 22 lbs. of caustic soda lye, 66° Tw., and gallons of 
hot water, and then mixed with 2 lbs. sodium hydrosulphite 
powder (80 to 85 per cent.). The mixture is slowly heated to 
140° F., an^ allowed to stand for 15 to 30 minutes. (For dye- 
stuffs in paste form only one- tenth of the quantity of hydro- 
sulphite given above will be required.) Heat the dye-bath to 
140° F., add 22 lbs. caustic soda lye, 66° Tw., 2 lbs. hydrosulphitQ 
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and 20 lbs. common salt. The solution of the dyestuff is then 
slowly added through a sieve. The goods should he immersed 
in the dye-vat at IW' F. for 45 minutes, wrung, exposed to 
the air for ^ liour, rinsed and soaped. 

Cihaiionr Yiilow and Omtujr may he developed with bleaching 
powder solution like Ciha Red, ^ 

The Helinhone Dyestuffs. 

The following instructions are given for dyeing the Ildindone 
DijeRtiiffn of Meister, Lucius and Bruning: — Hard water should 
he corrected by adding 3 to 5 ozs. of Solvay soda and 8 ozs. 
of hydrosulphite cone, powder, to every 100 gallons of 
water. Allow to settle and use the clear water. The stock 
vats are prepared by making the dyestuff (1 i)art) into a paste 
with warm or cold water (20 to 50 parts), then adding caustic 
soda lye, 76° Tw. (2 to 10 parts), and Tnrlone oil N (J to 
2 parts). The hydrosulphite cone, powder (1 to 4 parts) is then 
added gradually, while stirring constantly. The vat is best 
prepared at a temperature of 100° to 140° E., and it should 
he ready for use in from 15 to 80 minutes. 

In the following table the quantities (parts) required to reduce 
10 parts of the paste dyestuff are given : — 


Udliiidoiie 

J)y«‘Krutl 

(paHtf*). 

Water. 

1 

Caustic soda 

nr- Tw. 

Yellow 3 (i, N . 

10 

7 

Orange K . 

20 

n 

Orange GUN . 

60-H0 

5-0 

Scarlet S . 

20 


Fast Scarlet U . 

30 

n 

Ued U, 3 B 

50 

H 

I’ink B . . . 

.50 

S-ll 

Pink AN, BN . 

120 


Brown (1 . 

40 

n 

Brown3G,N . 

40 

7 

Brown UR, 5 11. 

50 

n 

Brown AN 

.50 

s 

Green G . 

50 

4 

Blue 3 G, N . 

50 

n 

Violet B, U 

200 


Violet BB, B . 

300 

4 


Soda ash. 

Turkone 
oil X. 

s c 

O' P< 

o . 

c 

Temperature 
for reduction. 

= F. 

Temperature 
of dve-vat. 

°F. 



4 

00-100 

60-80 

1 

— 

1 

140 

00-110 



3 

ordinary 

ordinary 

— 


P2 

120-140 

60-80 


1 

H 

140 -100 

140 

— 

2 


140 

140 


0-8 

4 

120-140 

110 

— 

3 

2 

140-100 

10.5 120 

— 

1 

H 

120 

* 110 



4 

80 100 

00-80 

— 

1 


104 

104-140 

— 


2 

140 

140 

— 

— 

2 

133-140 

120-140 

— ^ 


u 

120 


— 

3 

4 

12(t-140 

10(U120 


. 0 

3 

131-107 

104 


Green G requires the addition of 10 parts of a solution of glue (1 : 10). 
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When dyeing with different dyestuffs in the same v<it, tlie 
stock vats should be prepared separately and mixed in the dye- 
vat. The solution of the dyestuff is added through a fine sieve 
to the water in the val, which should have a temperature of 
to 140” F . Bent sticks are recommended for dyeing, and the 
yarn should be tuAied 3 to 4 times during ^ hour. After dyeing 
wring over the vat, allow to oxidise, and soap at the, boil for ^ to 
i hour in a solution of 2 parts of soap or 2 parts of soap and 1 
part of soda per 1,000 parts of water; rinse and dry. 

Hiiindonc ] (‘Uo(v and lielindone Broun are dyed with the 
addition of common salt or Glauber’s salt. 

The Hydron Dyestuffs. 

The Ilifdnni Blues of Leopold Cassella & Co. are dyed on 
cotton yarn in the following manner : — 

Additions for 


Starting bath. subs(‘queut 

lots. 

Ter cent. Per con t. 

Dyestuff in paste (20 per cent.) , 2—30 2—24 

Hydrosulphite cone, powder . 2—15 1 — 12 

Caustic soda lye, 75” Tw. . 2—15 1— 8 

Proportion of yarn to liquor, 1 : 20. 


Heat the bath to about 120” to 140” F., add the caustic soda 
lye and the dyestuff, gradually stir in the hydrosulphite either 
in powder form or, better, dissolved in cold water, stir well until 
the dyestuff has been comjdetely reduced. Dye for ^ hour at 
120” to 140” F., preferably on bent sticks, squeeze or wring, 
expose to the air, and rinse. The yarn should finally be soured 
with sulphuric acid, thoroughly rinsed and soaped. 

^ Piecegoods may be dyed in the jigger which should be pro- 
vided with squeezing rollers. Dye for ^ to hours at about 
140” J., squeeze, give an air passage in order to oxidise the 
dyestuff, and rinse, first in acidulated water and finally in 
pure water. 
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MOEDANT DYESTUFFS 


(1) Dyed on nluininiimi mordant. 

(2) Dyed on iron mordant. 

(3) ] )yed on chromium mordant. 

■^ELLOWS AND OllANr.Ea. 

(1, 2, 3) Alizarine Orange (Bu., ML., 
Sa.). 

(3) Alizarine Yellows (By., 01., ML., 

8a.). 

(1, 3) Anthracene Yellow paste V. 
(Ily., Ca.). 

(3) Azo-Alizarine Yellow BBS ])ow- 
der, 60 i)owder (DU.). 

(3) Chrome Yellows (By.). 

(3) Diamond Dlavine 0 (By.). 

(3) Diamond Orange paste (By.). 

(3) Diamond Yellow (t paste (By.). 
(3) Oallollavine jiasto (Ba.). 

(3) Mordant Y'ellow (Ba.). 

Beds. 

(2) Alizarine IB extra in paste (By.). 

(3) Alizarine Bordeaux G, G(j(B 3\). 
(1, 3) Alizarine Garnet (ML.). 

(1) Alizarine Maroon (Ba.). 

(1, 3) Alizarine Purpurino (By.). 

(1, 3) Alizarine Beds (Ba., By., ML., 
BA(.\). 

(3) Brilliant Alizarine Bordeaux B- 
paste (By.). 

(3) Clu’ome Bhodine J powder, B pow- 
der (DIL). 

(1) Purjmiine (Ba.). 

Blues and Violets. 

(3) Alizarine Blues (Ba., By., ML.). 

(2) Alizarine Blue 8 extra paste 

,(%■)• 


(3) Alizarine Bordeaux B paste 

(By.). ^ 

(1, 3) Alizarine Cyanine GG, B, 
B extra paste, 3B double paste 

(By.); 

(1) Alizarine Cyclamine B. paste 

(By.). 

(1, 3) Alizarine Heliotrope B paste 

(By.). 

(3) Alizarine Tndigo Blue 8 (Ba.). 

(2) Alizarine paste, VI now, V2a 
blueish (Ba.). 

(1, 3) Alizarine Sapphirole 8E (By.). 
(1,3) Anthracene Blue (Ba.). 

(3) Pirilliant Alizarine Blue G, B, 
SI) (By.). 

(1, 3) (Vdestino Blue (P>y.). 

(1.2) Chromacetine Blue S powder 
(DIL). 

(3) Chromazurine G, E powder 

( 1 ) 11 .). 

(3) (diroine A^iolot paste (By.). 

(3) (’hromoglaucino (ML.). 

(1, 2, 3) (^oreiiio ABN, BB65 powder 
(DIL). 

(3) Delphine Blue (By., 8a.). 

(1.3) Gallamine Blue paste (By.). 
(3) Galleine (Ba., By., ML.). 

(1, 3) Oallocyanine paste (Ba., By., 
CL, DIL, 8a.). 

(3) Indochromme(8a.). 

(1, 2, 3) JiGinan Blue powder (DIL). 
(1, 2) Modern Blue CVl powder 
( 1 ) 11 .). 

(«l, 2, 3) Modern Violet paste and 
powder (DII.). 

(3) Phonocyaiiine TV powder, B, B, 
and VS paste (DH.). 
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(3) Philochromino (ML.). 

(3) Printing Violet K (Ba.). 

(1, 3) Prune Pure (Cl., Sa.). 

(3) Rhine Blue paste and powder 
(DIL). 

(3) Ultra Cyanine (Sa.). 

(3) Ultra Violets (Sa.)# 

(1, 2, 3) Violet I’DIl powder (DIL). 

(tREENS. 

(3) Alizarine Green (Ba.,ML.). 

(3) Alizarine ViricJino DG, FF 

(PyO- 

(3) Brilliant A lizarine Viridine F 
paste (By.). 

(3) Chrome Green CGN powder 
(DIL). 

(3) Coeruloine (ML.). 

(1, 3) Coeruleiiie S paste (Ba., By.). 


(3) Green TCR powder (DIL). 

(2) Solid Green (ML.). 

Browns. 

(1, 2, 3) Alizarine Browns (ML., 
Poir.). 

(3) Alizarine Oranges (Ba., By.). 

(1, 3) Anthracene Browns (Ba.,]}y.). 

(2) Anthracene Brown*R paste (By.). 

(3) Brown TCR powder (J)IL). 

(3) Diamond Brown paste (By.). 

Blacks. 

(3) Alizarine Black S (Ba.). 

(3) Alizarine Blue Blacks (Ba*, By.). 
(1, 3) Alizarine Cyanine Black G 
paste (By.). 

(3) Alizarine Fast Grey SP, T (I’y.). 
(3) Naphthomolan (Ba.). 


The Mordant DifrHtnJf'sy the chief representatives of which are 
the Alizarines, are fixed on the fibre with the aid of metallic 
mordants. The colour lakes, when formed on the fibre, of most 
of these dyestuffs, are very fast to light, washing, soap, acids 
and alkalies. The mordant dyestuffs are used very* extensively 
in yarn and piece dyeing, but only rarely in dyeing cops and 
cheeses. 


Application of the Mordant Dyestuffs. 

On cotton the mordant dyestuffs are chiefly dyed on an 
aluminium mordant. Chromium and iron mordants are less 
extensively used. The principal application of the Alizarines 
is in the dyeing of Tnrhey-red {Adrianople Red), for which 
purpose in former times madd<r was extensively employed. 

The fastest shades of Turkey-red are produced by the old 
process of dyeing, although this entails a larger number of 
operations than the new process. 

In the latter process Turkey-red oil is used, whilst in the ' 
former the* material is oiled t^ith an emulsion of rancid olive oil 
{tournante oil) in water, witii the addition of a small quantity of 
potash. 
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Turkry-Red (Old Process). 

The following method is recommended by Farbwerke vorm. 
Meister, Lucius and Briining, for dyeing with Alizarine paste, 
20 per cent., and Alizarine Red No. 1. 

Yam Dyeing. » 

(1) Boiliijg. — Boil under pressure with 3 per cent, soda ash, 
rinse, and hydroextract. 

(2) First OUing (Green Liquor). The moist yarn is oiled with an 
emulsion of 100 parts of rancid olive oil per 1,000 parts of liquor, 
to which potash is added until it shows a specific gravity of 
9° Tv^, afterwards allowed to lie in heaps for 24 hours, and dried 
within 12 hours at 149° F. 

(3) Second Oiling. — Oil a second time with 40 parts rancid 
olive oil and 80 [)arts Turkey-red oil per 1,000 })artR of liquor 
which is made up with i)()tasli to 6° Tw. Allow to hang in the 
air for 4 hours and dry within 12 hours at 149° F. 

(4) Third Oding. Dilute the liquor from the third operation 
with water and a solution of potash to 5° Tw. Im})regnate the 
yarn with this liquor, hang in the air for 4 hours, and dry 
at 149° F. ' 

(5) First Soaking. — Soak the yarn for 3 hours in a solution of 
potash, 1° Tw, at 86° F., hydroextract, and dry at 149° F. 

(6) Steeping.—Hteei) the yarn in water at 86° F., for 3 hours, 
rinse, and hydroextract. 

(7) Suniaching. — Prepare a decoction of sumach leaves, 8 to 
4 ozs. per 1 Ih. of yarn, steep the yarn in this at 104° F., for 
6 hours, hydroextract. 

(8) Mordanting and .1 to hi//. -Pass the yarn through the 
following mordanting bath, whiqh should have a specific gravity 
of 7*2° Tw. : — Dissolve 4,000 parts of aluminium sulphate„(free 
from iron) in 16,000 parts of hot water; when cold, add a solution 
of 400 parts of soda ash in 4,000 parts water. Allow the yarn to 
lie for 24 hours, and rinse thoroughly. 

(9) Difeing.—A)yQ with about S) per cent. Alizarine paste, 
20 per cent., or for reds which have to he perfectly fast to l)leach- 
ing with Alizarine Red No. 1. Work the yarn J hour in the 
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cold dye-bath, heat within hours to the boil, and work boiling 
for I hour. 

(10) Cleariiuf. To o])tain yellowish reds, boil the yarn for 
4 hours at a pressure* of 15 Ihs. per square inch, with 1 lb. soda 
ash, 1 11). soap, and 8 to 4 ozs. tin salt, and finally rinse and dry 
at a low teniperafflire. Blueisli reds are obtained by boiling with 
soap and soda only. 

The boiling oi)eration has to be re})eated if the red is required 
to be fast to rubbing and to bleaching. 

The method of dyeing Old Pink differs from tbe Old 
lied process in that the strength of tbe mordanting bath is reduced 
to 4^’ Tw., and further in that the pink is cleared twice, first with 
soda and finally with soda and soaj). 

The following is a typical method of dyeing Turkey Red, taken 
from The Jhjeiny of Textile Fabrics, by J. J. Hummel. 

l.s*t Operation. Boiliay. Boil the yarn (> to H hours with a 
solution of sodium ca-rbonate, 1° Tw., wash well with water, 
squeeze, dry in a stove at 55'" to 00" 0. 

2a(/ Operation. First Oreen Liquor.- Emulsify 75 kilos, of olive 
oil and 8 kilos, of sheep dung with about 1,000 litres of water, 
and add a sufficdent quantity of a concentrated solution of sodium 
carbonate to make tbe whole to 2"" Tw. Work the hanks 
separately in this emulsion at SO"" to 40° C. till thoroughly 
saturated, and wring out as evenly as ])ossible. This operation 
is usually called tranipiny. A machine which is used for 
this purj)ose is illustrated in Fig. 08. (C. G. Haubold, jun., 
G.m.b.H.). 

The Trampiny Machine consists of the framework a, which 
carries besides all the necessary gearing two troughs h contain- 
ing the impregnating liquor, which can be heated by means of 
the heating channel c. The revolving si)Ools d are fixed and 
provided with squeezing rollerjf c, by means of which the excess 
of Ikiuor can be removed from the hanks. The S])ools f perform 
the wringing, and the hanks are pressed into the liquor by means 
of the L-shaped arms g. The machine is driven from the shaft h. 
The yarn is placed on the rollers d and/ when the arm g is in 
a horizontTil position. The Arm g falls and i)resses the yarn into 
the liquor, and at the same time the rollers revolve for a short 
time, during which the roller c presses the liquor into the yarn. 
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The arm g now again takes the horizontal position, the squeezing 
roller e is lifted, the roller d ceases to revolve, the spools / are 
moved to the right in order to gently stretch the hank, and now 
the spools/, by means of the arm i and the bevel wheels /c, twist 
and then untwist the hank. The hank may now be removed, or 
its position may be altered and the operatioiw repeated once or 
twice. 

1,500 lbs. 6f yarn may be impregnated per day on one of these 
machines. Power required, 1 li.p. 

The prepared hanks are allowed to remain })iled together over- 
night (12 to 20 hours). They are then placed into a stove in 



which the temperature is gradually raised to 55° to 60° C., at 
which it is maintained for two hours. Care must be taken to 
allow the escape of the steam whicli is given off during the first 
stages of drying, otherwise the yarn is apt to be tendered. 

^ Srd and Atk Operations, 2nd and Srd Gram Liquors.— The 
liquois are the same as the om^used in the 2nd operation, the 
yarn is, however, not piled together overnight after impr^na- 
tion, but is exposed to the open air for 2 to 4 hours previous to 
stoving. 

5th, eth, 1th, and Sth Operations. Isi, 2nd, Srd, and ith White 
Liquors.— The jani is “ tramped ” in a solution of sodium car- 
boiiate 2° Tw., wrung out, exposed in the open air, and dried in 
the stove as in the previous operations. 
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9th ()i)eratxon. Steeping.- - Steep the yarn during 20 to 24 hours 
in water heated to 55° C., wash well, and dry in the stove at about 
60° C. If the yarn contains much unmodified oil, a solution of 
sodium carbonate at Tw. may he used ; in this case a second 
steej)ing for two hours in tepid water is recpiisite before 
washing, etc. • 

10^/i Operation. Snmaehing.- A decoction of sumacji is prepared 
by boiling GO kilos, of best leaf sumach for about J hour with 
sufficient water to make the cold filtered solution to stand at 
1^° Tw. The stoved yarn, whilst still warm, is steeped in large 
vats in this decoction, as hot as it can be borne by the boys, who 
usually tramp it with laire feet beneath the surface of the 
solution. After steeping about 4 hours, the solution is drained 
off, and the yarn is hydroextracted. 

11th Operation. Mordanting or Alnndng.- — The sumached 
yarn while still damp is tramped into a solution of basic alum of 
8° Tw., at a temperature of 40° to 50^^ G., which is made by dis- 
solving 4 parts of alum in hot water, and when nearly cold 
adding gradually a cold solution of 1 part of soJa crystals. 

Sometimes an addition is made of 150 to 200 c.c. “ red Ikpior ” 
IG'-' Tw., and 5 to 7 gnus, tin crystals per kilo, of alum. Steep 
the yarn in this solution for 24 hours, wash and hycfroextract. 

IWi Operation, Dijeing. — Dye with 150 to 180 grins, of 
Alizarine (10 per cent.), 80 gnus, ground sumach, and about 
800 grms. of hnlloeJcs blood per kilo, of cotton yarn. If the 
water contains little or no lime, add 1 per cent, of ground chalk, 
of the weight of Alizarine used. The yarn is introduced into the 
cold dye liquor, the temperature is gradually raised to the boil in 
the course of 1 hour, and the boiling is continued from | to 1 hour. 
After dyeing, the yarn is usually washed. 

19th Operation. First Clearing.— Boil the yarn for 4 hours at 
8 to 4 lbs. pressure, with aboi*t 80 grms. of sodium carbonate 
crystals and 30 grms. of palm-oil soap per kilo, of yarn, and 
wash. The clearing boiler is similar in construction to an 
ordinnry low-pressure kier. It is, however, made of copper. 

14^//^ Operation. Second Clcaiing.—Boil the yarn for 1 to 
2 hours At 3 to 4 lbs. pfessure, with a solution containing 
25 grms. of palm-oil soap and 1 J grms. tin crystals per kilo, of 
yarn. Wash well and dry in an open-air shed. 
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The oil employed in the preparation of the “ green liquors ” is 
rancid olive oil {fournautc oil), which is ohlained by a second 
pressing of the olives, after they have somewhat fermented and 
been steeped in boiling water. 

The New Turkey-Eed Process. 

Brilliant Turkey-red may be obtained by this process. The 
shades are, however, not as fast to rubbing and to bleaching as 
those obtained by the Old ProwHii. 

The following process is recommended by Meister, Lucius and 
Br lining ; — 

1. hoiluKj . — Boil with 8 per cent, soda ash or silicate of soda, 
(76*8‘^ Tw.), for 4 hours at a jiressure of 30 lbs. per square inch, 
rinse thoroughly, hydroextract. 

2. Oiluif /. — Pass the moist yarn through a, bath containing 
12 to 15 gallons of Turkey-red oil (50 per cent.) per 100 gallons 
of liquor. Dry during 12 hours at 1 BP K. This operation is 
repeated. If the yarn is dried after boiling and washing, one 
impregnation is suj'iicient. 

3. Morda}tim(j. — Forty parts aluminium sulphate (free from 
iron) are dissolved in 160 parts hot water; after cooling, 4^ 
parts soda ash dissolved in 40 parts water and 1 part chalk, 
which has been made into a paste with water, are added. When 
the reaction has ceased, an addition of 3 parts acetic acid (50 per 
cent.) is made and the mordant diluted to 12'' Tw. Heat the 
mordant to 86" F., pass the dry yarn through it, steep for 3 hours, 
hydroextract and dry below 104" F. 

4. Fixing . — The yarn is worked for 4 hour at 122" F. in a bath 
containing per 1,000 parts of liquor 5 parts of chalk and 5 parts 
of sodium phosphate, and then thoroughly rinsed. 

5. Dgcing.— Eight percent. Alfzarine, 20 pc/- rent., is generally 
used. The different shades of Turkey-red can be product by 
combining Alizarine No. 1 {bine nhadc) and Alizarine 5 F {gelloio 
shade ) ; 10 per cent, acetate of lime, 28*5" Tw. and 1 per cent, 
tannic acid (both calculated on the amount of dyestuff’ used) 
should be added to water which shcTws a hardness of 7J degrees. 

The yarn is worked in the cold dye-bath for | hour. The 
temperature of the bath is then raised during 1 hour to 194" F., 
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and the yarn is worked at this temperature for J hour. After 

dyein^^ rinse iinmediately, hydrooxtract and dry. 

More brilliant shades are obtained by the addition of 2 per 

cent. Turkey-red oil (50 per cent.) (calculated on the weight of 

cotton) to the dye-bath. 

» 

(). Steam 2 hours at a pressure of 22J lbs. per 

square inch. i 

The steaming operation is carried out in a Iliffh-Fressure 



Fig. 09, — Ilii^h-rrcssure Steaming Cottage. 


Steaminff Cottage, illustrated in Fig, GO (Messrs. Mather & Platt). 
The steaming cottage is circu!ar in shape, 7 feet to 8 feet in 
diameter, according to the width of cloth treated, and varies in 
length from 6 feet to 12 feet. It is constructed to work at 
pressures varying from 5 lbs. to 40 lbs., and the upper portion 
of the cottage is provided with a cavity roof, which is fed with 
high-pressure steam (about 60 lbs.) in order to prevent con- 
densation of the steam in the cottage and drops of water falling 
on the cloth. The front of the cottage is provided with a doer 
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which is either hinged or which moves ni) and down a balance 
weight. It is fastened by holts. The cloth is carried by square 
wooden rollers, which are supported on a waggon running on 
rails, inside the chamber. Each of these rollers is provided 
with a spur wheel, which gears into the one adjoining it, and 
a small stud wheel gears into one of the wheels on the rollers, 
which is operated by a handle from the outside of the cottage. 
By means of this arrangement the position of the cloth can be 
changed as required. The steam enters through a perforated 
pipe at the bottom of the chamber, and a coil pipe may also 
be employed if additional heating is required. 

7. Soapiiig, — In order to obtain a pure red the yarn is boiled 
for 1 hour in a closed vessel, with 2 parts of soap per 1,000 parts 
water, finally washed and dried at a low temperature. 

Reds of greater brilliancy and fastness are obtained by boiling 
the yarn for 2 hours under a ju’essiire of 80 lbs. per square inch, 
with 2 parts soap, 0*3 parts soda ash, and 0*1 part tin salt, per 
1,000 parts water. 

New Pink. 

The method of dyeing Netv l^ink is similar to the method given 
for Neiv Red. Much weaker baths are, however, employed and 
no tannic acid is added to the dye-bath. 

In pkee of the mordant given under (3), aluminium acetate 
7 ’2° Tw, which is prepared in the following manner, may be 
employed : 90 parts aluminium sulphate (free from iron) are 
dissolved in 643 ’5 parts water (free from iron); 28*5 parts 
sulphuric acid, 168*5^' Tw., and 174 parts acetic acid, 40 per 
cent., are added ; the mixture is well stirred and 89 parts basic 
aluminium carbonate are slowly added (temperature 95^ to 
104° F.). The solution is allowed to stand for a short time, 
decanted, and made up with water to 1,000 parts. A very 
stable solution of aluminium Acetate of 23*2° Tw. is thus 
obtained. • 

Other Alizarines, such as Alizarine Claret R, etc., may be 
used in place of Alizarine Red, according to the New Red 
method. 

Alizarine Red on*Piecegoods. 

The following method is recommended for dyeing the 
Alizarine Dyestuffs of The Bayer Company, on cotton piece- 
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goods : — Slop-pad twice in 1 part Turkey-red oil (neutralised with 
ammonia) and 4 parts water (free from lime), dry, steam \ hour 
at 7 to 14 lbs. pressure, or put on the racdcs for 1 to ‘2 days in a 
warm damp room at lOO® to 120" F. Slop-])ad either once or 
twice with sulpho-acetate of alumina 8" to 9" Tw., allow to 
remain for 2 h()ui?i, dry or ])ut on racks as above. Treat in 
the jigger for at least ^ hour with 0 l])s. of chalk and 2 lbs. 
sodium phosphate per 100 gallons of liquor, at 105'' F. Wash 
carefully, dye with the necessary amount of dyestuff with the 
addition of 1*5 per cent, acetate of lime, 29" Tw., and 0*1 
per cent, to 0*2 per cent, tannic acid, calculated on the weight 
of dyestuff used. Work in the cold bath for i hour, heat to 100° F., 
within 1 hour, and dye at this temperature for ^ to f hour. 
Wash in water, which should be as free from lime as possible, oil 
with a solution of 1 part Turkey-red oil, 50 percent., and 9 parts 
water (free from lime). Blop-pad once or twice, dry thoroughly 
and steam 14 to 2 hours at 14 to 22 ll)s. pressure. After this 
steaming treat with a solution containing per 100 gallons of 
water, 2 to 5 lbs. olive oil soap, 0*4 lbs. soda, 0*15 lbs. tin 
crystals for J to 1 hour at 185° F., or boil for 1 hour under a 
pressure of 7 to 14 lbs. Finally wash and dry in the air. 

The previously oiled and steamed material may ^Iso be slop- 
padded in a solution of alum which has been partly neutralised 
with soda. Allow the pieces to remain rolled up for 1 hour; dry on 
the racks, wash on the winch, dye with Alizarine Red (with the 
addition of small quantities of stannic oxide paste and acetate 
of lime), wash, steam for 1 hour, soap slightly, wash and dry. 

Simplified Turkey-Red Processes. 

Patent 18742/99, Badische Company. The j^rocess is chiefly 
used for dyeing yarn. The red is faster to rubbing and to 
washing than that produced the New Red process. 

Bhil out the yarn as usual, rinse, hydroextract, and oil at 
105° to 120° F. in a bath prepared by dissolving 10 lbs. of solid 
caustic soda, 20 lbs. sodium stannate, 12 lbs. sodium aluminate 
(containing about 45 per cent. AWb), and 8 lbs. sodium phos- 
phate in I2J gallons boiling water ; 80 lbs. castor oil (first 
runnings) are then added, and the whole is boiled until the 
solution becomes clear ; then make up with condensed water to 
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45 gallons. To this is finally added an emulsion of OJ lbs. 
Gallipoli oil and 1 lb. soda ash in 2 gallons warm condensed water. 

Two gallons of the cold liquor, at 17” Tw. are then diluted 
with 4 gallons condensed water. This liquor is used for oiling 
the yarn. The yarn is oiled a second time in the same li(pior 
and placed in a heap overnight. During this time it should 
he turned ouce. In the morning the yarn is hydroextracted and 
dried at 140” F. until next day. For the next process, that of 
mordanting, lead-lined vessels should l)e employed. The cold 
mordanting bath should stand at 17” Tw., but it is used at 
120” to 140” F. The mordant is ])repared by dissolving 100 lbs. 
alumipium sulphate (containing about 18 per cent. 9 lbs. 

ammonium chloride and 13 lbs. magnesium sulphate in 90 
gallons of hot condensed water. Allow to settle overnight 
and syphon off the clear liquor. 

In oiling, 1 pint of the stock liquor should be added for every 
two hanks. When mordanting on a machine, 2:} pints of mor- 
danting liquor should be added for every 2 lbs. of yarn, whilst 
when the operation is carried out by hand the addition of 
1 J pints will be sufficient. 

The yarn is hydroextracted after mordanting and washed 
until blue liVmus paper is no longer reddened by the water. 

It is then entered into the cold dye-bath containing 9 lbs. 
Alizarine 20 per cent, and according to the hardness of the water 
from 1 to 2 gallons calcium acetate 15” Tw., and worked for 
J hour. The bath is then brought to the boil within 1 hour, 
and the yarn worked at this tempei*ature for J to 1 hour. The 
yarn is washed and hydroextracted after dyeing. 

Ill order to obtain fast, fiery reds, which rub very little, 2 lbs. 
of glue and 3| lbs. sumach extract (or a decoction of 5 lbs. 
sumach leaves) should be added to the dye-bath. The red is 
finally cleared by boiling for 2 hours at a pressure of 22 lbs. 
per square inch, in soft water, to which has been added 1 to 
4 lbs. soda ash, 9 lbs. Marseilles soap, J lb. tin crystals* and 
10 gallons of the old oiling liquor. After clearing, the yarn is 
hydroextracted and dried. 

The following three processes hjfve been patented T)y Meister, 
Lucius and Bruning 

Mf'thod L — The yarn is boiled in the usual manner, hydro- 
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extracted and oiled with 9 kilos. ammonia-Turkey-red oil or 
9 kilos. sofla-Turkoy-red oil, with the addition of 4 litres sodium 
ahiininate 20" B6. (for 100 lbs. of cotton). The impregnation 
is performed in a macliine, and the yarn is afterwards dried at 
about GO" C. 

The dried yarn ft now mordanted with about twenty-five times 
its weight of mordanting licpior, which contains 18 litres alu- 
minium acetate and 1*8 litres acetic acid per 1,000 parts of 

liquor. Turn once, heat the bath within J hour to 45" C., and 
work for I hour at this temperature. Wash until neutral, dye, 
steam, etc., as given under New Red. 

Method 7/.-~The second and the third methods only, differ 
from the first as regards the composition of the mordanting 
bath, which contains 3*1 kilos, aluminium sulphate, 9*73 litres 
calcium acetate 18" Be., 1*8 litres acetic acid (50 per cent.), per 
1,000 litres of water. 

Method III . — The mordanting liquor employed in the third 
method contains per 1,000 litres of water 3*1 litres aluminium 
sulphate, and 1*6 kilos, sodium metasulphite. 

Steineii’s Process for Turkey-Red on Cotton ^^iecegoods. 

This process is carried out in the following manner ; — ^ 

1. Bleachimj . — The goods are well washed, boiled for 2 to 
3 hours with water only, then boiled for 10 to 12 hours in a 
solution of caustic soda (2 lbs. per 100 lbs. of cotton), and 
waslied ; finally, boiled a second time for 10 liours with caustic 
soda solution (1*5 lbs. per 100 lbs. cotton) and washed. They 
are then steeped for 2 hours in a solution of sulphuric acid 
(2" Tw.), waslied, padded in a solution of sodium carbonate 
(4" Tw,), and dried. 

2. Oilinp . — Pad in open wkUh in a clear solution of olive 
oil, at 110" C., in a special oil-padding machine, and dry in a 
drying chamber at 70" C. for 2 hours. 

3 to 9. Liquoring . — The oil absorbed by the fibre is fixed in 
these operations by saponification. For this purpose the 
pieces are padded seven times in a solution of sodium carbonate 

^ A Manual oj Dyeing^ Knecht, Bawson and Loewenthal, 2nd edition, 
p. 586. 
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(4° Tw.), and hung, after each padding operation, for 2 hours 
in a stove at 75'" to 77'^ C. In winter time the padding liquors are 
heated to 35'" or 40^ C. The num])er of Uquorinri operations 
varies with the depth of the ultimate shade which it is desired 
to produce. The drying rooms must be well ventilated, otherwise 
the fibre is liable to be weakened. '• 

10. Ste(’pini].—The object of this operation is to free the 
fibres from all adhering oil which has not been fixed thoroughly. 
The pieces are run through a vat, which is divided into several 
compartments, fitted with rollers above and below. The first 
compartments are filled with sodium carbonate Tw.) at 10^’ C., 
the last with water only ; after being well washed the pieces are 
dried. 

11. Mordanting. 

12. Dyeing. 

13 and 14. Clearing. 

These operations are the same as in the Old Prores^. 

Bayer’s Patented Process for Dyeing Turkey-Bed. 

The process, which has been patented quite recently by the 
Bayer Company, seems to be of considerable interest, because full 
bright fast reds can be obtained without the tedious and costly 
processes of mordanting, fixing, etc. The fil)res and the fabrics 
are well penetrated. In order to work the process, it is, however, 
necessary to obtain a licence from the patentees. 

On cotton yarn. 

The thoroughly scoured cotton yarn is oiled twice or three 
times in the usual manner, with a good quality of Turkey-red oil, 
made slightly alkaline by the addition of ammonia, wrung, dried 
and stoved as usual. ^ 

When fully oxidised, the yarn is steeped in tepid water, 
squeezed and entered directly into the dye-bath, prepared as fol- 
lows : — 10 per cent Alizarine Red 20 per cent -paste {2B or IP blue 
shade), 5 per cent, aluminium sulphate, 2J per cent, formic acid 
(90 per cent.),^ per cent, soda crystals (dissolved separately and 
mixed with the formic acid before adding it to the bath) | per cent, 
chalk, 60 per cent, common salt. 
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Work the yarn cold for J hour or 20 minutes, bring slowly to 
the boil in IJ hours, work at the boil for J hour, rinse thorouglily, 
and finally clear, as usual, during 1 to 2 hours under medium 
pressure by boiling witli soap, with the addition of a small quan- 
tity of soda. 

On piccegoods. 

Scour the cloth thoroughly, pad in the mangle in the usual 
manner with a to 10 per cent, solution of a good quality of 
Turkey-red oil. No soda or potash must be added to the oil. 
The cloth (100 lbs.) is now ready for entering into the dye- 
bath, which should be prepared as follows :~ 

200 gallons water, GO lbs. common salt, 8 to 10 lbs. Alizarine 
lied 20 per cent, paste, 5 lbs. aluminium sulphate., lbs. formic 
acid (90 per cent,), 4 lbs. soda crystals, O' 8 lbs. chalk. 

The formic acid should be added slowly to the solution of the 
soda crystals in order to allow the carbon dioxide formed to escape 
and to prevent frothing over the side of the vessel. * 

Enter the cloth, run J hour cold, raise the temperature to 
boiling point within IJ to IJ hours, and continue dyeing at the 
boil for J to 1 hour. The pieces are finally soaped at the boil 
and dried. • 

Erban-Specht’s Method of Dyeing with the Alizarines. 

This method differs from the other methods described, in that 
the cotton is first impregnated with the dyestuff dissolved in 
ammonia or I Hssolvinfpether MLB, or in mixtures of the two, 
and in that the mordant is applied afterwards. The method is 
especially suitable for dyeing light pinks and mode-shades 
both on yarn and on piecegoods, whilst it is less suited for 
dyeing reds and heavy shades. The Alizarine dyestuffs are 
dissolved in water, free from ^lime, with the addition of 
ammonia or Dissolving-ether, and neutral Turkey-red oil is 
added to the dye-bath. The cotton is impregnated, evenly wrung 
or squeezed and dried at 122° to 140° F. The material is 
then passed through the mordanting bath, wrung or squeezed, 
and steamed, or it may be steiyned after it has been dried. One 
to two hours steaming without pressure is sufficient. Piece- 
goods are impregnated in the padding machine and dried in 
the hot-flue. The cotton is finally soaped or cleared. 
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Dyestuffs suitable for this method : — Alizarine Yellows, 
Mordant Yellow O, Alizarine Oraiufe, Alizarine Reds, Alizarine 
(daret, Alizarine Rrowns, S(did. (ireen O t)0 2)er rent., Cernleine 
Paste A, Alizarine Green, Philoehroininel and Chroniofilancine. 

Recipe for a. Medium Pink. , 

Dyestuff Solution. — One phri Alizarine paste cent., 13 parts 

water, free rrcm lime ; 2 parts ammonia, 25 per cent. 

\stBath~H^ parts water, free from lime; 12 parts neutral 
Turkey-red oil (80 per cent.), diluted 1:4; 5 parts of the 
dyestuff solution. 

%\d Bath. — 10,000 parts water, 25 parts acetic acid, 12‘^ Tw., 
54 pkrts aluminium acetate, 19' ' Tw., 9*5 parts calcium acetate, 
28^ Tw. 

8rd Bath. — 10,000 parts water, 5 parts soda, 1 part tin salt, 
5 parts soap. 

The aluminium acetate solution is prepared in the following 
manner Dissolve separately 1,908 parts of alum in 2,000 
parts hot water, and 1,590 parts sugar of lead in 1,600 parts hot 
water. Mix, allow to cool, and add 150 parts soda crystals. Allow 
to settle for 24 hours, draw oft* the clear solution and dilute to 
19° Tw. ,, 

The method is also applicable to the dyeing of mode-shades 
on different mordants. The method of working is the same as 
that described for Pink. 

For light shades the colour solution should consist of 5 parts 
dyestuffs in paste, stirred up with 45 parts water, and 875 parts 
water, free from lime, 25 i)arts ammonia, 25 per cent. (1 : 10), 
50 i)art8 Turkey-red oil, 80 per cent. (1 : 4). 

For dark shades. Dissolving-ether is used in addition to the 
above ingredients. 


Mordarits Used for ^Dyemej Light Shades. 


Aluminium acetate, 15° Tw. 

175 parts 


' 

Acetate of chroine, 32*4° Tw. 



87 parts 

— 

Acetate of iron, 15° Tw. 



250 parts 

Acetic acid, 12° Tw. (1:10) . 

250 parts 

250 parts 

250 parts 

Acetate of lime, 28*4° Tw. . 

50 parts 

25 parts 

25 parts 

Water . . . . .j 

"“S'" ' ■ -- ■ 

9,525 parts 

9,688 parts 

9,475 parts 
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Dyeing of the Alizarine Dyebtuffb on Chromium Mordant. 

Blues, brown, greens, olives, etc., may be obtained by 
dyeing the AlizoHnes ob chromium mordants. The shades are 
remarkable as regards fastness to bleaching and to boiling. 

Alizarine Bine }}^ste (ML.) may be dyed on cotton yarn 
by the following method : — 

For 100 Ihs. of Yarn , — Boil the yarn with 8 lbs. cff soda ash, 
rinse, hydroextract, work for ^ hour, in a cold solution of 
Chromium-mnrdaof G.A.L (ML.), 18° Tw., steep in the mordant 
for 12 hours, and bydroextract. Fix J hour at 122° F., with a 
2 per cent, solution of soda ash, wash. 

The dye-l)ath is prepared with 15 kilos, dyestuff in jfaste, 
dissolved in r)‘5 litres ammonia (25 per cent.), 50 litres 
WTxter, and 150 grins, tannic acid. Turn the yarn \ hour in 
the cold bath, add 15 litres acetic acid, 12° Tw., turn \ hour, 
beat within 1 hour to the boil, and dye ^ hour boiling. 

When dyeing with Alizarine Blue it is abstdutely essential to 
use water wliich is free from lime salts. 

The dye-liaih should be ])repared with 50 kilos. Alizarine Bine 
2 >aiife, 28’5 litres acetic acid, 12° Tw., 17 litres ammonia (25 
per cent). After dyeing rinse and soap at the boil^ with 5 to 
10 lbs. soap, for J hour. 

Another method consists in treating the boiled, hydroext^acted 
yarn with 15 times its w^eight of water, to whicli 5 lbs. of tannic 
acid, or 25 lbs. of sumach extract (20 per cent.), per 100 gallons, 
have been added. Work the yarn at 170° F. for ^ hour, steep for 
12 hours, liydroextraet, w'ork J hour in a cold bath of Chromium 
mordant G.A.L, 18*2° Tw., steep 12 liours and hydroextract. 
Work J hour in a bath at 140° F., containing 20 lbs. soda per 
100 gallons of liquor, and wash. Dye, soap, etc., as in the other 
method. 

Basic dyestuffs may be used# together with the Alizarines, 
or thOi shades may be topped with these dyestuffs. 

Other chromium mordants which may be used are edtroinliun 
ehloride and chromium hiHidphite. 

For very heavy dark blue shades the yarn is boiled, oiled and 
dried in the usual manner, and then worked for if hours in a 
solution of tannic acid (5 lbs. per 100 gallons of water) at 170° F. 
It is then steeped in this solution for 12 hours, and hydro- 
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extracted. The proportion of cottoTi to liquor sliould be 1 : 15. 
The yarn is now worked for 1 hour in a cold solution of 
chromium chloride, 18*2° Tw., and steeped for 12 hours. 
Hydroextract and wash immediately in running water. The water 
used in dyeing should be practically free from lime salts. Dye 
J hour cold, heat within 1 hour to the bofi, and work | hour 
at the boih^then wash and hydroextract. Steam 2 hours at a 
pressure of 15 to 23 lbs. and soap boiling, either with or without 
pressure. For 100 kilos, of yarn the dye-bath is prepared with 
15 kilos. Alizarine Blue F Paste (MJj.), 28*5 litres acetic acid, 
12° Tw., 17 litres ammonia (25 per cent.), 150 grms. tannic 
acidj or with 5 kilos. Alizarine Blue CB powder, 5 kilos, 
acetic acid, 12° Tw., 150 grms. tannic acid. 

The method may be varied. Thus tlie Badisebe Company 
recommend for ordinary shades, boiling and rinsing the cotton 
in tlie usual manner and steeping in a solution of chromium 
chloride 32'^ Tw., for 12 hours, washing in running hard water, 
and then oiling in a bath prepared with 1 part Turheipvcd oil F 
(50 per cent.) and 0 parts water. Then wring and dry at 140^^ E. 
In place of chromium chloride, chromium bisulphite, 7° to 
15° Tw., is^also recommended. Steep the cotton for 12 hours, 
wring well and treat for 10 or 15 minutes, at 140° F., in a bath 
containing 5 to 10 lbs. soda ash per 100 gallons water, ilinse 
thoroughly, hydroextract and oil. 

Useful shades may be obtained by using a combination of 
chromium chloride and aluminium acetate (y°Tw.). 

The Bayer Company suggest a process in which oiling is 
not necessary. Immerse the scoured yarn into a solution of 
chromium chloride, 15° to 82° Tw., wring, rinse and treat 
with tannic acid (5 lbs. of tannic acid or 25 lbs. sumach extract, 
25 per cent., per 100 gallons of water). Chromium bisulphite 
15° to 32° Tw., or chromiufn chromate 18° Tw., may be 
used in place of chromium chloride. Dye for | hour* cold, 
raise the temperature of the dye-bath slowly, and dye for 1 
hour at 140° to 105° F. A small quantity of acetic acid, 
acetate of ammonia, or tannic acid may be added to the 
dye-bath. After dyeing rinse, dry, steam, soap for 20 minutes 
at 120° F., rinse and dry. The colour may be fixed by boiling 
for 1 to Ij hours in place of steaming. 
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The following method is of interest for dyeing cotton piece- 
goods, Pad the pieces with the following solution 96 parts 
acetate of chrome, 82" Tw., 257 parts soda lye, 67^ Tw., 4 parts 
glycerine, 48° Tw., 64S parts water ; allow to remain rolled up 
for 5 to 8 hours, wash and dye. 

Or cloth may 1)5 slop-padded with the following solution : — 

6 gallons chromium l)isul})hite, 82" Tw., 1 gallon tragacanlh 
(65 : 1000), 82 gallons water. After padding dry the goods in 
the hot-flue, if necessary steam in the Mather-Platt, or pass the 
goods through a hath at 140" F., containing either 8 Ihs. of soda 
ash or silicate of soda, per 100 giillons. Rinse and dye. 

The dyeing is conducted in the usual manner with the 
addition of about 2 per cent, of acetic acid. The goods are after- 
Wfirds soaped, rinsed, dried, and, if necessary, after- treated with 
chlorine. 

Dyiung ok the Alizakine Dyestuffs on Iiion Mordant. 

Violet and Rordeanx shades ar(‘, produced by dyeing some of the 
Aliza-rine dyestuffs on iron moi'dant. 

For tliis i)ur[)ose tlu', material is boiled and oiled in the manner 
described for Old lied, or for shades which do noteequire to be 
very fast, a,ccording to that given for Nriv lied. 

The yarn is then worked in j)yrolignite of iron of about 8°Tw. 
for 1 hour, rinsed and dyed as usual. 

Or the material is treated with 8 to 4 lbs. tannic acid per 100 
gallons water, then i)assed through pyroligiiite of iron of about 
8" Tw., rinsed and dyed. 

Or the boiled and oiled cotton is dried, and then mordanted with 
pyroligiiite of iron, 8" to 12" Tw., squeezed, thoroughly dried and 
exposed to the air for at least 48 hours. The material is then 
worked for J hour at 120" F., in a hath containing 5 lbs. chalk 
per 100 gallons water, thoroughly rinsed and dyed. Violet shades 
are^iroduced by dyeing with Alizarine paste 20 per cent FI new, 
or V2a hi wish (Ba.). 

Sm table shades may also be obtained by dyeing with the 
Alizarine dyestuffs on a combined aluminium and iron mordant. 

For this purpose the yarn is first treated with sumach extract, 
then with basic aluminium sulphate, and finally with pyroliguite 
of iron. 
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extracted. The proportion of cottoTi to liquor sliould be 1 : 15. 
The yarn is now worked for 1 hour in a cold solution of 
chromium chloride, 18*2° Tw., and steeped for 12 hours. 
Hydroextract and wash immediately in running water. The water 
used in dyeing should be practically free from lime salts. Dye 
J hour cold, heat within 1 hour to the bofi, and work | hour 
at the boih^then wash and hydroextract. Steam 2 hours at a 
pressure of 15 to 23 lbs. and soap boiling, either with or without 
pressure. For 100 kilos, of yarn the dye-bath is prepared with 
15 kilos. Alizarine Blue F Paste (MJj.), 28*5 litres acetic acid, 
12° Tw., 17 litres ammonia (25 per cent.), 150 grms. tannic 
acidj or with 5 kilos. Alizarine Blue CB powder, 5 kilos, 
acetic acid, 12° Tw., 150 grms. tannic acid. 

The method may be varied. Thus tlie Badisebe Company 
recommend for ordinary shades, boiling and rinsing the cotton 
in tlie usual manner and steeping in a solution of chromium 
chloride 32'^ Tw., for 12 hours, washing in running hard water, 
and then oiling in a bath prepared with 1 part Turheipvcd oil F 
(50 per cent.) and 0 parts water. Then wring and dry at 140^^ E. 
In place of chromium chloride, chromium bisulphite, 7° to 
15° Tw., is^also recommended. Steep the cotton for 12 hours, 
wring well and treat for 10 or 15 minutes, at 140° F., in a bath 
containing 5 to 10 lbs. soda ash per 100 gallons water, ilinse 
thoroughly, hydroextract and oil. 

Useful shades may be obtained by using a combination of 
chromium chloride and aluminium acetate (y°Tw.). 

The Bayer Company suggest a process in which oiling is 
not necessary. Immerse the scoured yarn into a solution of 
chromium chloride, 15° to 82° Tw., wring, rinse and treat 
with tannic acid (5 lbs. of tannic acid or 25 lbs. sumach extract, 
25 per cent., per 100 gallons of water). Chromium bisulphite 
15° to 32° Tw., or chromiufn chromate 18° Tw., may be 
used in place of chromium chloride. Dye for | hour* cold, 
raise the temperature of the dye-bath slowly, and dye for 1 
hour at 140° to 105° F. A small quantity of acetic acid, 
acetate of ammonia, or tannic acid may be added to the 
dye-bath. After dyeing rinse, dry, steam, soap for 20 minutes 
at 120° F., rinse and dry. The colour may be fixed by boiling 
for 1 to Ij hours in place of steaming. 
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COLOURS PRODUCED ON THE FIBRE BY 
OXIDATION 

The chief representative of this grouj) of colouring matters is 
the Aniline BUiek. It is produced by tlie oxidation of aniline in 
acid solution. The process is not a simple one. During«oxida- 
tioii of the aniline, a green compound, Enienddine, is first pro- 
duced, and this is ultiimitely converted into Aniline black. 
By the action of oxidising agents, such as hichroimite of potash, 
bleaching powder, etc., the black is converted into an iing reenable 
Aniline black, wdiilst reducing agents, c.r/., sulphurous acid, are 
capable of turning the shade of Aniline black nioi’e greenish. 
This action, called the greenUaj of Aniline black, often presents 
very serious difficulties. It is supposed to he due to the formation 
of emeraldine. 

In order to make Aniline black nn<jreenaht\ an after- 
treatment with bichromate, with the a.ddition of a small (quantity 
of mineral acid and aniline salt, or anilijjo oil, is recommended. 

The greatest care has to he taken in order to avoid tendering of 
the fibres during the processes of dyeing and ageing. 

Cotton dyed with Aniline black is w^eighted considerably, up to 
10 per cent. 

The following three methods of dyeing Aniline black are 
employed commercially : — 

1. One-hath black {dijcd hlach). 

2. Aged black. 

Steam black. 


Dyeing of One-Batii Black. 

This method of dyeing Aniline black consists in treating the 
material in a bath containing a mixture of aniline, bichrome and 
mineral acid. The method is simple, and the black produced 
rubs badly, but the strength of the fibre is not affected. 
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The cotton may be softened and the fastness to rubbing some- 
what improved by oiling or soaping after dyeing. One-bath 
black is frequently dyed- on a bottom dyed with a substantive or 
a sulphur black. ' 

100 Iha. of Cotton Yarn. 

■' ♦ 

Method 1. — The yarn is well boiled and then worked for about 
15 minutes in a batli containing 1 lb. of sulphuric acid, 168'^ Tw. 

For dyeing, the following bath is prepared: — B lbs. of aniline 
salt and 9 lbs. of suljdiuric acid, 1(58'’ Tw. or (5 ll)s. of aniline oil, 
5 ll)s. of hydrochloric acid, 3(5'’ Tw., and 4 lbs. of sulphuric acid, 
108 ’ Tw. ;-~witli the addition of 9 lbs. of bichrome, ti lbs. of copper 
sulphate and 2 lbs. of nitrate of iron, 100° Tw. 

The yarn is worked in the cold bath for 1 hour. The bath is 
then slowly heated to the boil. The yarn is now taken out, 
exposed to the air for some time, thoroughly rinsed, soaped and 
dried. 

Method 2, — The dye-bath is prepared with : — 10 per cent, 
aniline salt (Meister, Lucius, and Bruning), 14 ])er cent, 
hydrochloric acid, 3(5° Tw., 3*5 per cent, sulphuric acid, 
1(58° Tw., 13 per cent, sodium bichromate. Enter the material 
work J hour«cold, heat to the boil, during ‘30 iiiiiiutes, and work 

1 hour. Binse thoroughly, soap at tlie boil. 1 per cent, of log- 
wood extract may be added to the soap bath. 

Method 3. — Dissolve 10 lbs. potassium or sodium bichromate, 

2 lbs. sulidiuric acid, 1(38° Tw., and 3 lbs. hydrochloric acid, 
32° Tw., in 75 gallons water, stir well and add 5 lbs. aniline 
salt 0 (Badische Anilin und Soda Fabrik) previously dissolved ; 
or in place of the aniline salt, 3 lbs. 9 ozs. aniline oil 0, dissolved 
in 4 lbs. 10 ozs. hydrochloric acid, 32° Tw. may be used. Work 
the yarn in the cold liquor for IJ hours, heat to 120° F. ; after 
1 hour raise the temperature tg 175° F. Rinse well and soap 
for about 1 hour at 130° to 175° F., with lbs. soap and IJ ozs. 
olive oil. Wring without rinsing, and dry. 

Method 4. — Noel ting and Lehne, Anilin schirarzy p. 54, give 
the following particulars for dyeing Boboeuf’s one-bath black, 
which is largely dyed in France : — * 

SohUion (a). — (5 lbs. aniline are dissolved in 9 lbs. hydrochloric 
acid, 12 lbs. sulphuric acid, 20 gallons water. 
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Solution (b). — 12 lbs. sodium bichromate are dissolved in 20 
gallons water. 

Equal parts of (a) and (b) are mixed^n an earthenware basin. 

2 lbs. of cotton are worked quickly in this bath. A bronzy black 
is developed within 1 to 2 minutes. When all the yarn has been 
impregnated in tAis manner, it is well wrung and steamed for 
20 minutes at 3J pounds pressure. Tlie yarn is finally rinsed 
and soaped. The jet-black obtained in this manner is practically 
ungreenable. 

Method 5. — K. Oehler’s method of dyeing a one-bath black 
on c(jtton yarn. 200 gallons of dye-liquor siiouldhe pr(q)ared for 
100 lbs. of yarn, with 13 lbs. aniline salt, 20 lbs. hydr^)cl]loric 
acid, 34’2^^ Tw., 14 lbs. bichrome, previously dissolved in hot 
water. Work the yarn cold for one hour, raise the temperature 
of the dye-bath slowly to 158^’ to 170^’ turn for J hour. 
Rinse, soap (1 lb. soft soap per 10 gallons of water) J hour at 
140*^ F. If necessary, the yarn may be softened with 2 per cent. 
Turkey-red oil, hydroextracted and dried. 

Method 6 . — Cold Process . — For 100 lbs. of cotton yarn, prepare 
the following solutions, each separately: — A. 8 lbs. aniline oil, 
16 lbs. hydrochloric acid, 32^' Tw., 4 galbuis water ; B. 20 lbs. 
sulidiuric acid, 168'^ Tw., 4 gall('ns water. Allow to cool ; 

C. 14 lbs. potassium bichromate, 4 gallons boiling water ; 

D. 10 ll)s. ferrous sulphate, 4 gallons water. 

Charge the dye-beck with 300 gallons of cold soft water, 
and add one-lialf of the solutions /I, B, 6\ B in the order 
given. Enter the boiled cotton, which should have been well 
wrung or hydroextracted, and work cold for one hour. Lift 
the cotton out, add the remainder of the solutions, re-enter and 
work for 1^ hours. Rinse the yarn two or three times, soap 
(240 gallons water, 12 lbs. soap, 6 lbs. soda ash) at the boil, 
wring and dry without rinsing*) 

Method 7.— The Hoci^te Anonyme des Matieres Colorantes et 
Prod nits Chimiques de Saiiit Denis give the following recipe for 
a one-bath Aniline black : — For 100 kilos, of cotton mix 5 litres of 
aniline oil (pure) with 10 kilos, of hydrochloric acid, 22^ B6. ; allow 
to crystallise. Dissolve the crystals in warm w'ater and add the 
solution to the cold dye-bath of about 1,000 litres. To this add 
G kilos, of potassium or sodium bichromate dissolved in water, 
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The cotton may be softened and the fastness to rubbing some- 
what improved by oiling or soaping after dyeing. One-bath 
black is frequently dyed- on a bottom dyed with a substantive or 
a sulphur black. ' 

100 Iha. of Cotton Yarn. 

■' ♦ 

Method 1. — The yarn is well boiled and then worked for about 
15 minutes in a batli containing 1 lb. of sulphuric acid, 168'^ Tw. 

For dyeing, the following bath is prepared: — B lbs. of aniline 
salt and 9 lbs. of suljdiuric acid, 1(58'’ Tw. or (5 ll)s. of aniline oil, 
5 ll)s. of hydrochloric acid, 3(5'’ Tw., and 4 lbs. of sulphuric acid, 
108 ’ Tw. ;-~witli the addition of 9 lbs. of bichrome, ti lbs. of copper 
sulphate and 2 lbs. of nitrate of iron, 100° Tw. 

The yarn is worked in the cold bath for 1 hour. The bath is 
then slowly heated to the boil. The yarn is now taken out, 
exposed to the air for some time, thoroughly rinsed, soaped and 
dried. 

Method 2, — The dye-bath is prepared with : — 10 per cent, 
aniline salt (Meister, Lucius, and Bruning), 14 ])er cent, 
hydrochloric acid, 3(5° Tw., 3*5 per cent, sulphuric acid, 
1(58° Tw., 13 per cent, sodium bichromate. Enter the material 
work J hour«cold, heat to the boil, during ‘30 iiiiiiutes, and work 

1 hour. Binse thoroughly, soap at tlie boil. 1 per cent, of log- 
wood extract may be added to the soap bath. 

Method 3. — Dissolve 10 lbs. potassium or sodium bichromate, 

2 lbs. sulidiuric acid, 1(38° Tw., and 3 lbs. hydrochloric acid, 
32° Tw., in 75 gallons water, stir well and add 5 lbs. aniline 
salt 0 (Badische Anilin und Soda Fabrik) previously dissolved ; 
or in place of the aniline salt, 3 lbs. 9 ozs. aniline oil 0, dissolved 
in 4 lbs. 10 ozs. hydrochloric acid, 32° Tw. may be used. Work 
the yarn in the cold liquor for IJ hours, heat to 120° F. ; after 
1 hour raise the temperature tg 175° F. Rinse well and soap 
for about 1 hour at 130° to 175° F., with lbs. soap and IJ ozs. 
olive oil. Wring without rinsing, and dry. 

Method 4. — Noel ting and Lehne, Anilin schirarzy p. 54, give 
the following particulars for dyeing Boboeuf’s one-bath black, 
which is largely dyed in France : — * 

SohUion (a). — (5 lbs. aniline are dissolved in 9 lbs. hydrochloric 
acid, 12 lbs. sulphuric acid, 20 gallons water. 
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by K. Oehler, are mixed together in a vat of about 100 gallons 
capacity. 50 lbs. of yarn should be impregnated at a time in 
100 gallons of the licpior, at 12'^ l\v. Turn the yarn for I hour, 
lay up, wring liglitly and hydroextract. The extracted liquor 
should be poured back into the vessel. The yarn ought to retain 
about its own weight of liquor. 

The yarn is now well shaken and placed on sticks which have 
been previously wiped over with the aniline liquor and dried. 

An ngeiiig machine, such as described on p. 849, may be 
conveniently used. 

The a,geing chamber should be large enough to hold a whole 
day’s production ; it should be provided with a ventilator in the 
ceiling and with a fresh air inlet underneath the floor. ^Jdie air 
which enters is conducted into a channel in which it has to pass 
over steam radiators. The saturated air is ultimately removed 
by means of the ventilator. The height of the chamber should 
be at least 15 feet, because there ought to be sufficient free space 
above the yarn in which the vapours are allowed to collect before 
they are removed by the ventilator. 

The room required for ageing may be calculated on the basis 
of 280 to 350 cubic feet i)er 100 lbs. of yarn. Uniformity of 
temperature in every part of the ager is very essential for the 
production of a satisfactory black. For this reason the amount 
of air removed by the ventilator must be carefully adjusted, in 
order to prevent any undue draught being created. The impreg- 
nated yarn should be evenly, but not too closely, distributed in 
the ager. When the ventilator is set in motion the temperature 
should be raised to 94*5^^ F. 

Wooden laths, about 1] inches square, with rounded-off corners, 
and about 10 feet in length, may be used in place of ordinary 
sticks. About lbs. of yarn should be placed on each lath. 
During the process of drying the laths are turned by hand in 
such a manner that within 8 fo 10 minutes the position of the 
yarh on the laths is reversed. 

Two hours after turning the yarn for the first time, it is given 
half a turn. This operation is repeated in intervals of 2 hours. 
The first operation, i.c., the drying of the yarn, should be completed 
in from 4* to 6 hours. For the ageing proper, which follows the 
drying, moist heat is required. For this purpose steam is 
allowed to pass into the ager until the dry-bulb thermometer 
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registerR 94*5^ F., the wefc-bnlb, SCF F. During the process of 
ageing, which occupies from 0 to 8 hours, the laths should be 
turned from time to time. 

Wlien the yarn has obtained a blackish-green colour it is 
removed from the ager and entered into a bath at IbfF to 17(F F., 
containing, for 100 lbs. of yarn: — 200 galloAs of water, 6 lbs. 
bichrome, 4^ gills sulphuric acid. Turn quickly for 10 to 15 
minutes, thoroughly rinse and soap at 171F F., with 3 lbs. olive- 
oil soap and 1 lb. soda ash per 100 gallons of water, rinse and dry. 

The impregnating bath has been given for 50 lbs. of yarn. In 
case 200 lbs. of yarn have to be impregnated, the three following 
50-lh. lots should be impregnated in rapid succession. 

When starting, a mark indicating the height of liquor in the 
vessel should be made. The amount of Ihiuor removed by the 
yarn can thus be readily ascertained. Some of the water con- 
tained in the yarn will also have passed into the impregnating 
bath which will, therefore, have become weaker. Before entering 
a fresh lot of yarn, solutions of aniline, bluestoiie, etc., in the 
proportions given above are added to the old bath, in order to 
bring the liquor up to the original volume and strength. 

If the bath is found to be too strong, water should be added to 
bring its strength to 12*^ Tw. • 

The intensity of the black depends upon the amount of liquor 
absorbed, thus high counts require more of the impregnating 
solution than low counts. 

Method 2. — Steep the dry yarn in a cold bath containing per 
100 gallons : — 108 to 110 lbs. aniline mlt 0 (Badische Aniliii und 
Soda Fabrik), 86 to 40 lbs. potassium or sodium chlorate, 18 to 
15 lbs. coj)per sulphate, 25 to 80 lbs. aluminium acetate, 15° Tw., 
and 5 lbs. wheat starch. 

The liquor should have a density of 7J° Tw., at which it must 
be kept during dyeing, by adding a sufficient quantity of the 
above stock solution. • 

After steeping, the yarn has to be well and evenly wrung and 
aged for about 12 hours in a warm damp atmosphere at a 
temperature of about 85° F. The ageing is completed when the 
yarn has assumed a very dark green colour. It should now be 
worked for J hour, at 160° F. in a* solution containing 2J lbs. 
potassium bichromate per 100 gallons. Finally rinse well, soap, 
brighten with soda, and treat with soap and oil. 
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Dycinf/ of Ayed Black ov Picccyoodit. 

Meister, Lucius jind Briiniii" give the following instructions 
for dyeing piecegoods :i— 120 lbs. aniline salt, 10 lbs. aniline oil, 
35 lbs. sodium chlorate, J lb. copper sulphate, per 100 gallons 
liquor. I 

The goods are impregnated with this solution, aged and 
chromed. • 

The following is another method of dyeing an “ ungreenable” 
aged black. Two solutions are prepared : — A.— 55 gallons of 
water, 45 lbs. aniline salt, 13J lbs. toluidine, 7 lbs. acetic acid, 
18J lbs. sodium chlorate. 

JL 18J lbs. nitrate of iron, 7G*(L Tw., 6 gallons water, 27 lbs. 
of a solution of copper sulphate (2 : 10). 

Mix 8 gallons of A with 1 gallon of 7/, and pad with this 
mixture. Age and develop as usual. 

The following process is recommended by Chemische Eabrik 
GriesheinnElektron, Werk Oehler : — The pieces are padded with 
the following solutions, which are prepared separately, mixed 
when cold, and made up witli water to 100 gallons. The padding 
liquor should stand at 12^^ Tw. 120 lbs. aniline salt are dissolved 
in 20 gallons 3^ pints water ; 5J lbs. copper sulphate are 
dissolved in 10 gallons water ; 37 lbs. 9^ ozs. sodium* chlorate are 
dissolved in 7 gallons 3J pints water ; 4 lbs. ammonium chloride 
are dissolved in 2 gallons 3J pints water ; to this are added 4 
gallons (-4 pints aluminium acetate, 15^^ Tw. 

The cloth should be impregnated in such a manner that it 
retains about its own weight of padding liquor. 

After impregnation, the cloth should be dried as rapidly as 
possible at a low temperature, after which it is aged for 1 to 
2 hours at a temperature of 92^' to ¥. 

The ageing is followed by chroming and soaping. 

• Vanadium Black. 

It has been found that very minute quantities of salts of 
vanadium act as very powerful oxygen carriers. For this 
purpose a solution of mnadiii^ii chloride^ prej)ared from ammonium 
vanadate, is employed. 

Vanadium Black is chiefly used in calico printing. 
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A. G. Green (Eng. I^itent No. 16,1^0, 1907)^ suggests the 
addition of a paradiiminr or of a para-amidaplinn)! to the 
})adding liquor. No oxidising agents are added. 

Jt is elainied for iliis black that the fibres are not tendered, 
and that it is cheaiier than ordinary aged lilack. 

The material is padded, or printed with till following solution, 
aged or steamed as usual, rinsed and dried, or the ageing may 
he followed hy an after-treatment with hichrome, etc. : — 

Paddiiifi Liquor : — A solution of 48 parts cupric chloride, 140 
parts ammonium chloride, and 14 parts sodium metabisulphite 
in 500 parts of cold water is added to a solution of 50 parts 
aniline, 2 parts paraphenylenediamine, 15 parts hydrochloric 
acid (30 per cent.) and 15 parts formic acid (90 per cent.) in 
1,500 parts cold water. 

Fig. 70, illustrates a complete plant for the production of 
Aged Aulline Black on cotton piecegoods, as supplied by Messrs. 
Sir James Farmer & Sons. The cloth ]>asses over the entering 
rails into the padding machine in which it is impregnated with 
the aniline solution. It is then squeezed and dried on a vertical 
drying machine with six cylinders. From here it enters the 
ageing chamber, and from this it passes to the chroming, 
washing and drying range. 

The ageing chamber contains 130 wood lagged winces over 
which 'the cloth is threaded. Steam pipes are arranged below, 
on the top, and between the winces, and a steam chest is provided 
in order to prevent the formation of drops at the end at which 
the cloth enters the chamber. Partitions, to ensure the syste- 
matic evacuation of the vapours formed, are arranged between 
the three top rows of winces. The vapours are removed by 
means of an electrically driven exhaust fan. The cloth ultimately 
leaves the chamber near the top. It is advisable to allow a 
certain length of the cloth to run down, before passing it into the 
chroming range. * 

This consists of six tanks which are provided with the necessary 
guide rollers, steam pipes, overflows, outlet valves, draw rollers 
and squeezers. The top rollers are pentagonal in shape in order 
to rapidly vibrate the cloth. A heavy three bowl squeezing 
mangle is placed at the end of the range. Before entering the 

^ Journ, 8oc. Dyers and (Jolourists, XXIV., p. 231, 1908. 
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drying range, the cloth passes through a compensator to take up 
any slack. The drying machine consists of 23 cylinders, 
arranged in three stacks, and is similar in construction to the 
drying machine shown in Fig. 44, p. 128. 

After leaving the drying machine, the cloth is plaited down. 
The whole range is*driven by one electric motor, the power being 
transmitted to tlie various machines by means of belts and ropes. 
The cloth passes through the machine at a ^ speed of about 45 
yards per minute. Powder required to drive the range : — 
60 h.p. 

Steam Black. 

Stcavi Black is produced by padding the cotton pieces with a 
solution containing aniline salt, sodium chlorate and yellow 
prussiate of potash. This is followed by steaming in a rapid 
ager of the Mather-Platt type for about 2 minutes and by chrom- 
ing for about 1 minute in a solution of potassium bichromate 
(5 lbs. per 100 gallons) at 122^ F. 

The following padding solution is recommended by Iv. Oehler : 
40 lbs. aniline salt, dissolved in 6 gallons of water, 26 lbs. yellow 
prussiate, dissolved in 15 gallons of water, and 15 lbs. of sodium 
chlorate, dissolved in 3 gallons of water. 

For very thin, light goods, it is adv’sable to mak^the padding 
liquor slightly alkaline by the addition of a small quanjiity of 
ammonia. 

This method of dyeing Aniline black is chiefly practised in print 
works. 

The Maiher-lHaii Aijerfor Stcwii Black is illustrated in Fig. 71. 
It consists of a chaml>er made of cast iron plates which are bolted 
together, and it is made in lengths varying from 9 feet to 18 feet, 
according to the production required, by 9 feet high. 

The pieces enter and leave tnrough the same opening in the 
end of the chamber, which holdt^from 70 to 150^ards of cloth. 

Thd rollers over which the cloth passes are made of seamless 
drawn copper tubes, 5 inches diameter, and in order to prevent 
any undue strain on the cloth, every alternate one is driven. 
The roof of the chamber is formed of steam heated cast iron 
chests by means of which condensation and the falling of drops 
of water on the cloth is avoided. 

Perforated steam pipes are provided both near the top and the 
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bottom of ihe chamber for the purpose of supplying the requisite 
amount of moisture to the ageing chamber. A closed coil of 
steam pipes, for heating purposes, is placed near the bottom of 
the chamber. Doors are provided in the side of the chamber 
for the convenience of threading up, and a wet and dry bulb ther- 
mometer is arranged in a convenient position. 

A ventilator is provided at the back end of the chamber for 
carrying away the vapours formed. The cloLh passes through 
the ager at a speed of from 50 to 80 yards per minute. Power 
required to drive the machine 3 to 4 h.p. 

Phud’homme Black. 

Paddwg Solution 42 lbs. aniline salt (ML.), 20 lbs. traga- 
cantli-thickening (G : 100), 2^ lbs. aniline oil (ML.), 11 gallons 
of water ; 27 lbs. potassium ferrocyanide, 14 gallons water ; 15 lbs. 
sodium chlorate, IG gallons water. 

Diphenyl Black. 

In 1902, Meisier, Lucius and Bruning introduced the 
Diphenyl Dlack. As compared with Aniline black, Dii)henyl Black 
is ungreenaule, and it does not weaken the fibre. This is of si)ecial 
importance in tlie dyeing of goods which liave to be “ Schreiner- 
calendered.” The Black is produced by the oxidation of either 
Diphenyl Black Base or Diphenyl Black Oil DO. The latter is 
a solution of the base in aniline oil. Goods which have been 
padded with Diphenyl Black Base I, may be taken over ordinary 
drying cylinders, but better shades are obtained by a passage 
through the Mather-Platt, After ageing the goods are rinsed 
and soaped. Chromhig is not only unnecessary, but produces 
inferior (brownish) shades. Boiling of the goods before padding 
is not necessary. 

Preparation of the Padding Liquor for Yarn : — The following 
two solutions are prepared separately 

1. 350 grms. Diqdienyl Black Base are dissolved (warm) in 
1,500 c.c. acetic acid 9^ Tw., and 400 c.c. lactic acid (50 per cent.). 
The mixture is cooled and stirred into 1 kilo, gum tragacanth- 
thickening (G : 100) and 2 litres water, and made up with water 
to 5 kilos. 
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2. 170 c.c. aluminium chloride 53° Tw., and 100 c.c. cerium 
chloride 91° Tw., are mixed with 3,850 c.c. water and 250 grrns. 
sodium chlorate dissolved in 750 c.c. water, and the whole made 
up with water to 5 kilos.* 

3 litres of (1) are mixed with 3 litres of (2) immediately before 
using ; 2 lbs. of yar/i are impregnated at a time, thoroughly 
wrung and dried at 60° C. The drying is best carried out on a 
centrifugal drying machine. (See page 350.) After drying, 
steam for 5 to 10 minutes without pressure, wash and soap. 

Padding Liquor for Fiecegoodii 

1. 6 lbs. gum tragacanth-tliickening (1 : 10) and 7^ lbs. water; 
4 lbs. L)ij)]tenyl Black Base are dissolved (warm) in 5 lbs. lactic acid 
(50 per cent.) and 18 lbs. acetic acid, 10 per cent. Stir the traga- 
cantli into it and add 14| lbs. water, to make up to 50 lbs. 

2. 2^ lbs. aluminium chloride 53° Tw., 2J lbs. chromium 
chloride 53°Tw.,and 6*4 ozs. cupric chloride 77° Tw., and 84Jlb8. 
water; then add 3 lbs. sodium chlorate, dissolved in 6 ]l)S. boiling 
water and 1 lb. oil of turpentine, and dilute with water to 
100 lbs. 

Padding Liquor prepared tvith Dijdiengl Black Oil 

1. 6 lbs. gum tragacanth-tliickening (1 : 10), 7 J lbs. water, 6 lbs. 
Diphcujjl Black Oil J)0 are dissolved cold in IS^lbs. acetic 
acid (40 per cent.), stirred into the tragacanth and made up^with 
15J lbs, water to 50 lbs. 

2. 80| lbs. water, 3*8 lbs. hydrochloric acid 30*5° Tw., 1’6 lbs. 
aluminium chloride 53^ Tw., 2| chromium chloride 53° Tw., 
6'4 ozs. cupric chloride 77° Tw., 1 lb. oil of turpentine, made up 
to 40 lbs. 

3. 3 lbs. sodium chlorate, 7 lbs. water. Before using stir (3) and 
(2) into-(l). 

The previously boiled pieces are padded 2 to 4 times, passed 
through the ager for about | hi)'y, steamed in the Mather-Platt 
for 2 jjiinutes, soaped at 140° F., rinsed and dried. A more 
greenish shade of black may be obtained by adding a small 
quantity of fustic extract to the soap bath. 

Paiumihe Brown. 

^ Under the name of Parandne, the Badische Anilin und Soda 
Fabrik have brought paraphcnylenediainmc into the market, by 

z 
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means of which browns may be produced on the fibre by oxida- 
tion. The method resembles that used for dyeing Steam 
Black. 

A more yellowish brown is, Fuscaminc (B.A.S.F.), produced by 
using imra-aimnoi)henol in place of Paramine. 

A similar colour is the Bistramine ^Brown of the Bayer 
Company. 

Colours Produced on the Fibre by Condensation. 
Nitroso BlnCj Eesorcinr Blue MR (Meister, Lucius and Briining). 

The chief representative of this group of colouring matters, 
wli^ch are produced on the fibre by condensation, is the Nitroso 
Blue obtained from resorcine im([i)-nitivsodiineihiflainline (Nitroso 
Base M 50 per cent.). 

Piecegoods are padded in the following solution and gently 
dried : — 

24 grins. Nitroso Base M paste 50 per cent., 50 c.c. lukewarm 
water, 8 c.c. hydrochloric acid 86° Tw., are thoroughly mixed, 
then add the solution of 16 gnus, resorcine in 16 c.c. water. 
To this add 20 c.c. of a solution of tannic acid (1 : 1), and 60 c.c. 
of a solution of oxalic acid (1 : 10). The solution is then stirred 
into lOOgMUB. gum tragacanth-thickening (6 : 100), made up with 
water to 800 c.c. and before using, a solution of 8 grins, sodium 
pho'^ihate in 200 c.c. water is slowly stirred into it. 

Nitroso Blue is chietiy used in calico printing. 
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DYEINa MACHINERY 

Dyeing of Loose Cotton (Raw Cotton). 

The machines employed in dyeing loose cotton may be 
divided into two classes : — 

(a) Machines in which, comparatively speaking, a large quantity 
of dye-liquor is employed and in which the cotton is suspended 
and moved about in the liquor. 

(b) Machines in which the cotton is either lightly or more or 
less tightly packed and in which the dye-liquor is forced or sucked 
through the cotton by means of pumps, propellers, etc. 

The simplest arrangement used, consists of vessels made of 
copper or tinned copper or wood. The former may be heated 
either by a dii’ect fire, the oldest system, or open or closed steam 
coils may be placed inside the vessel, or finally, the vessel may 
be made double jacketed and heated by steam ; the latter arrange- 
ment is the most satisfactory one. In this type of apparatus the 
cotton is worked during dyeing by means of wooden poles. 
Care has to be to taken in order to prevent matting or felting of 
the fibres. 

In a machine belonging to type (a), suggested by Jagenburg, 
the cotton is moved by means of slowly revolving paddle 
wheels. 

A machine largely used in America for the dyeing of loose 
cotton is the Khimler- Weldon Raw Cotton Di/eincj Machine 
(The Klauder-Weldon Dyeing Mac4iine Company, Huddersfield), 
which fs illustrated in Fig. 72 (cross-section). It consists of a 
wooden trough 1 containing the dye-liquor, provided with a top 
cover which prevents the steam from escaping during the dyeing 
operation, with openings on each side through which the machine 
may be charged and discharged. These openings are covered 
during dyeing with canvas curtains. The cover is not shown 
in the illustration. The tank is usually placed from 12 to 
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24 inches’ below the floor level. The material is placed 
into the hollow metal cylinder 2, which is divided into 
four com])artiuentB hy the partitions 8. Tims four })atcheB are 
dyed at the same time. Each compartment contains an out- 
wardly projecting j)iece 4, which assists in keeping the material 
during the dyeing operation in a loosened /condition. In order 
to obtain perfect circulation and penetration of the dye-liquor 
through the material, the copper sheets, with which the compart-, 
ments, the cylinder heads and Die partitions are lined, are per- 
forated. Tlie doors 5, whicli are securely fastened during the 
dyeing operation, when opened, allow tlie filling and emptying 
of the material. The cylinder is rotated slowly in the direction of 

the arrow, thus carrying the 
material down into and 
through the dye-bath. The 
cylinder is driven by means 
of the gear racks 0 and 
pinion gears 7, attached to 
shaft 8. The compartments 
of the cylinder are so con- 
structed that the material is 
turned over at every revolu- 
tion of the cylinder. The 
capacity of the machine 
varies from 100 to 2,240 lbs. 
of cotton. A machine 
capable of dyeing from 1,000 to 1,500 lbs. of raw cotton requires 
the following floor space: 11 feet 7 inches wide, 10 feet fl inches 
front to back ; 7 feet 10 inches height above the floor line ; IJ to 
2 h.p. are required to drive the machine, and the dye-vessel con-r 
tains about 1,300 gallons of liquor. 

Machinea in irhicfi the Cotton is Liffhtlji Parked. 

The Rhodes Dyeing Machine, which is largely employe'd in the 
dyeing of loose cotton is illustrated in Fig. 73 (cross-section). 
It consists of the wooden dye-beck A, two partitions B, which run 
the full length of the machine, and the lattice bottom C, on which 
the loose cotton is placed. The dye-liquor is heated to boiling- 
point by means of the perforated stenm pipes D and E. 

When the liquor commences to boil, ibe steam is turned off at 



Pig. 72 .— Klauder-Woklon Eaw 
Cotton Dyeing Machine. 
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E ; the steam escaping through the perforations in the pipes 1) 
forces the dye-liquor upwards between the walls of the vessel A 
and the partitions B against the hahie-plates F, from which it is 
distributed over the material, penetrating it in a downward direc- 
tion. Thus a very rapid and thorough circulation of the liquor 
through the materif^ is obtained. 

The T)rc.:e Machine, which in its action resembles an open boil- 
ing kier with piilfer pipe, and the Schmidt Machine in which the 
dye-liquor is circulated by means of a propeller or turbine placed 
underneath the perforated bottom of the dye-vessel, whilst largely 
used for dyeing of loose wool, 
are little used for raw cotton ii 

dyeing on account of the ’ 

material becoming packed too 
tightly and thus preventing 
free circulation of the dye- 
liquor. 

Machines in which the Material 
is more or less Tijfhthf Packed, 

The first machine of this 
type was invented by E. Gessler 
and built by Obermaier k 
Company. It is illustrated in 
Fig. 74. The drawing has been 
supplied by Messrs. Mather & 

Platt. The material being V 

tightly packed in this type of mmhjpe, felting or matting of the 
fibres cannot take place. In order to obtain satisfactory results 
it is, however, essential that the packing be carried out with care 
and iiF such a manner that the dye-liquor evenly penetrates every 
part of the material. The dye-liquor must be absolutely free 
from undissolved particles, becaiise the cotton, acting as a filter, 
would retain sucli particles and become unevenly dyed. 

The apparatus consistsof the woodor iron cistern containing the 
dye-liquor, below which is placed the centrifugal pump for the 
circulation of the liquor. Inside the cistern, and over the delivery 
of the pump, is fixed a conical ^sating, upon which rests a perforated 
cylinder. This cylinder consists of an inner and outer perforated 
casing, between wiiich the loose cotton is tightly and evenly packed 
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and held in {)oaition by means of a lid forced down by a screw. The 
centrifugal pump forces the dye-liquor through the inner per- 
forated casing of tlie cylinder, then through the material, and 



finally through the perforations in the outer casing into the 
cistern and from here back to the pump. A small travelling crane 
is provided for lifting the cylinder in and out of the cistern. For 
a single apparatus a runner and blocks will suffice. 

The pumps and the fittings are usually made of brass, the 
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cylinder of copper. For dyeing sulphur dyestuffs the whole 
apparatus is made of iron. 

If it is desired to store the dje-liqnor after dyeing, an overhead 
reserve tank is i)rovided, which is connected with the bottom of 
the dyeing cistern, and by means of a special three-way valve, the 
centrifugal pump (jan be employed both for pumping the liquor 
to the overhead reserve tank, and for circulating it through the 
material. 

The apparatus is built in various sizes, but the following is a 
convenient size : Perforated cylinder 2 feet 8 inches diameter by 
3 feet 0 inches deep. A 5-inch centrifugal pump which requires 
about 4 h.p. to drive is employed. The cylinder is capable of 
holding about 200 lbs. of loose cotton. • 

C. G. Haubold has constructed an apparatus for dyeing loose 
materials which resembles an ordinary hydroextractor. The 
material is packed into the cage and the dye-liquor is introduced 
through a perforated pipe in the centre of the cage. After 
dyeing, the material can be immediately hydroextracted. 

A machine of a holding capacity of 1,800 lbs. of raw cotton, in 
which the dye-liquor is forced through the material by means 
of a powerful pump, in which the outer perforated casing is made 
in sections, has lately been brought into^the market by Jean 
Schmitt of Belfort (France). 

Dyeing of Cotton Yarn. 

On account of its comparative simplicity, the dyeing of cotton 
yarn in the hank is practised To a far greater extent than dyeing 
in the shape of cops, cheeses, etc. 

Eectangular vats, provided with false perforated bottoms of 
,s\;ich»depth that the hank, when placed on the stick and sus- 
pended in the vat, will hang freely without touching the bottom, 
j^re generally used. The vats, are usually made of pitch pine, 
heldTogether by iron bolts. The perforated steam-pipe enters at 
one end of the vat behind a wooden partition. Tn some vats a 
closed coil may be provided in addition to the perforated pipe, in 
order to avoid dilution of the dye-liquor by the condensed water. 
The hanks are placed on stioks by means of which they are sus- 
pended in the dye-liquor. 

Thus five or ten bundles of yarn are placed into the vat at a 
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time until sufficient space is left at the end for turning 
the hanks. The hanks are now turned either by hand or by 
passing a rod ( hronrhlnr/ afirk) through the hanks below the stick, 
by means of which the hanks are lifted and given about a quarter 
turn. In this manner all the hanks in the vat arc turned one 
stic]f"full after another. It is the usual pracjtice, after all the 
hanks have been turned, to lift out one or two sticks from one 
end and to transfer the hanlis to the other end of the vat. A 
certain number of “ turns” are given until the dyeing operation 
is completed. 

The hanks are then rinsed, if necessary, wrung or hydro- 
extracted and dried. 

Although a number of machines have been suggested for dye- 
ing yarn in the hank, comparatively s])eaking, few are used to any 
large extent. As coni])ared with dyeing in the ordinary vat, the 
initial expense of the niachin(‘,s is mucli greater, and, unless large 
quantities of yarn have to be dyed to the same shade, dyeing in 
machines is not economical, because tlie changing from one colour 
to another entails a considerable amount of time and labour which 
is lost in cleaning the machine. 

Machines in which the hanks are placed on revolving copper or 
porcelain rollers, similar in construction to the hank washing 
machines, are but little used. 

In Corron's Tfank Dydiuj Machine special sticks are used which 
have a frame attached to them, by means of which the hanks are 
lifted out of the liquor and partly turned. The mechanical 
arrangement is rather coni])licated. 

Spencer employs triangular rods, by means of which the hanks 
are turned, and which are carried by a framew’ork which enables 
the hanks to be entirely lifted out of the vat. Metal rods are 
placed into the hanks for the purpose of weighting them. 

E. Thoen suggests the use of specially designed clips, by means 
of which the sprQJid-out hanks ar« fastened together so as to form 
a long band. This may then be treated in a jigcfer or in mny 
other type of machine employed for dyeing cotton piecegoods. 

The Kiandcr-Weldon Hank Dyeiny Machine, which is very 
extensively used, is illustrated in Fig. 75. The machine consists 
of the wooden trough containing the dye-liquor, a ifietal reel, 
specially constructed for carrying the yarn and a wooden covering 
■ tp .prevent the hanks, when coming out of the liquor, from 
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coming into contact with the air. In the ilhiRtration, 1 is the 
trough containing the dye-liquor, 2 a false back, behind which 
the steam pipe 3 enters. Idie reel 4 cf)nsists of threes metal spiders 
which consist of skelefton frames, to which are fitted two series of 
attachments 5 and 6, for liolding the ends of the square and round 
sticks respectively, on which the hanks 7 are placed. The dye- 
sticks resting in the outer holders of the spider are square, whilst 
those resting in the inner holders tu'e round. TIa^ square sticks 
are left square at one end, hut they are made round at the other. 



Fio. 7.'). — Klaudcr-Weldon Hauk Dyeing Machine. 


Th? square end of each stick of the two series fits into an outer 
holder, as shown in the detailed drawing on the right. The 
round end of each stick fits ifito holder 5 on J;he central spider. 
By means of this arrangement the stick is turned on its axis, 
and, therefore, the hank is also turned. This is accomplished 
hy having the holder made rotary. Projections 8, one of which 
always projects outwardly, are provided on all four sides. As 
the reePrevolves, one of tlfe projections comes into contact with 
a tripping arrangement, and thus the holder and the stick are 
turned one quarter revolution. The stick is held in position, after 
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it has been turi!ed, by a ratchet 9 and pawl 10. Tbe round end of 
the stick is held by an outer holder 5 on the central spider. It con- 
sists of a semi-circular piece 11, in which the end of the stick 
rests, and a latch 12, with a spring 13, whifch holds the stick in 
its place. By pressing on the outer end of the latch, in the 
direction of the arrow, the stick may be placed into the holder, 
or taken out of it. The round sticks are made round at both 
ends. One end tits into the holder 6, the other into a corre- 
sponding hole on tlie outside spider. These sticks are not driven, 
but rotated ])y the friction of the yarn, d’he machine is charged 
in the following manner : Each hank is placed on one square 
and one round stick, the former being placed into the machine 
first, th0 latter last. This is reversed when the hanks are 
removed. After the hanks have been placed into the machine, 
they are tightened by means of a lever 24, which is connected 
to the movable ring 25, which carries the holders 6. After the 
lever has been pulled as tight as required, it is secured in 
position by letting a pin 27 into a groove 28, directly under- 
neath it by means of a small rod 29. The reel is attached to 
shaft 30, to the end of which is fastened a worm-gear which 
causes the reel to rotate slowly in the direction of the arrow 31. 
The dye-liquor^ is fed into the vat through the perforated 
copper pipe 32. Two sets of sticks are used ; thus, whilst one 
set is in .the machine the other may be re-charged with yarn. 
Openings in the wooden cover arc provided on each side, which 
are covered with canvas curtains when the dyeing operation is in 
progress. Thus the steam is not allowed to escape, and the 
yarn, practically speaking, is steamed between leaving and re- 
entering the dye-bath. For dyeing with the Sulphur Dyestuffs 
the machine is entirely built of iron and the cover is made 
watertight. The hanks are thus completely immersed in Ihe 
dye-liquor during dyeing. 

The machine is, built in different sizes ; 200 to 400 lbs. of 
yarn may be dyed with Sulphur or Vat Dyestuffs, and 400 to 
500 lbs. with other dyestuffs, in one operation. Floor space 
required, 13 feet wide, 9 feet 3 inches from front to back, 
7 feet .8 inches height above floor. Power required, 2 h.p. 
Amount of dye-liquor, 3,000 gallons wlfen the material is entirely 
submerged, 1,700 gallons when not submerged. 

Cotton yarn may also be dyed in machines in which it is 
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tightly packed, and the dye-liquor forced through the material 
by means of powerful centrifugal pumps. Such machines have 
been described under “Cop Dyeing" and “Loose Cotton 
Dyeing." 


* Duying of Cotton Yarn. 

Drying by exposure to the air gives, in many instances, the 
best results, because the water is not completely removed, and 
the yarn is, therefore, after drying, in the proper “ condition.” 
The process is, however, slow, and requires a considerable 
amount of space. Cotton yarn may be dried in ordinary stoves 
in which the yarn is suspended on poles. Steam radiators, 
over which the air passes when entering the stove, are usually 
placed below a lattice floor, and an exhaust fan may be 
provided in the roof of the chamber. 

A drying stove which may be used both for drying and for 
ageing aniline black has been described under “Aniline 
Black," p. 333. 

A Hanh Drijimf Machine, by means of which the yarn may 
be rapidly dried at a low temperature, is shown in Figs. 76 and 
77 (Messrs. C. G. Haubold jun., G.m.b.H.). It consists of a 
vertical axle a, which carries, both at the top aiiTl bottom, twelve 
radial arms h, between which are flxed twelve wooden ^rarues c. 
Each of these frames carries four or six round wooden poles d, 
which carry the yarn and which can be readily taken out of the 
frames. 

The upper poles are fixed, whilst the positions of the lower 
ones can be adjusted by means of screws, in accordance with the 
length of the hanks, 

According to the number of poles used, two or three lots of yarn 
may be placed on the niacLine at one time. The frame is driven 
by pulleys g, the shaft /, and the bevel wheels Steam radiators 
are placed below the machine. About 1,000 lbs. of cotton yarn 
can be dried on one of these machines per day. Power required, 
iih.p. 

Machines for a smaller production are also built in which the 
axle carrying the arms is jTlaced horizontally. In this type, the 
frames are dispensed with. One of the poles carrying the 
hanks is supported near the axis, the other near the periphery 
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Figs. 7G, 77. — Elevation and Plan of Haubold’s Hank 
L)r;ying Machine. 


of the machine. In machines of this type, which are also used 
for the ageing of Aniline black, the poles near the axm revolye 
slowly ; thus the hanks are continuously turned. 

The Continuous Hank Drylny Machine of A. Montforts is 
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illustrated in Fig. 78. It is particularly suited iV>r the drying 
of sized yarn. During its passage through the machine, the yarn 
is repeatedly shaken in order to keep it soft and to prevent 
the threads from sticking together. 

The hank is placed on two sticks which are placed at V on 
the two travelling^ chains in such a manner that one of the 
sticks is carried by the fixed bearing a, the other by the movable 
bearing h. In order to facilitate the charging of, the machine 
and the removal of the hanks, when dry, the distance between 
the two bearings a and h is automatically reduced, when the 
chains arrive at V. 

The hanks are now conducted into the stove, in which they 
travel six times forward and l)ackward. ]')uring this time 
the sticks are continuously turned, and by means of the 
arrangement, shown in the detailed sketch below tlie machine, 
the hanks are shakeii from time to time. The length of the 
machine is 9’2r)0m., the width 1'8 m., and the height 8’8m. 
1,000 to 1,200 lbs. of heavily sized yarn, or a correspondingly 
larger quantity of dyed or bleached yarn may be dried in one 
machine in 10 hours. 

In Fig. 79 the PKC pal, Drijer of Paul King is illustrated, in 
which yarn, cops or loose cotton may be dried. It is claimed 
for this drying stove that the dried material is*^ obtained in a 
softer condition, and that it requires no “conditioning” after 
drying. The wet material comes into contact with the hottest 
whilst in the advanced stage of the drying moderately heated 
air is used. The wet material is placed into boxes or on 
trays a, which are })ushed into the preliminary drying chamber, 
near the bottom of the chamber. The boxes move upwards 
whenever a new box is placed into the chamber. At the same 
time,^he box at the tojt moves automatically into the second 
drying chamber c, in which the boxes move downwards. The 
boxes containing the dried malerial are finall}^ removed at the 
bottem of chamber c. The hot air circulates through the 
chambers in the direction of the arrows on the dotted line. It 
passes first over the steam pipes in the heating chamber 
then in an upward direction through chamber c, from whence 
it is conducted over a larget number of steam-heated pipes in 
heating chamber e. The hot air how passes into chamber 6, 
#here it meets the freshly introduced wet material, and through 
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which it passes in an upward direction. It is finally 'discharged 
at the top of this chamber. 

A machine working with sixteen boxes is capable of drying the 
following quantities of nfaterial in 10 hours : Cotton waste, 990 
to 1,820 lbs. ; cheeses, 1,155 to 1,210 lbs. ; cops, 1,820 to 
1,430 lbs. ; hanks, l,(i45 to 1,100 Iba. A machine of this capacity 
has a length of 15 feet 0 inches, width G feet 9 inches, and height 
11 feet. The fan which supplies the air makes ],500 devolutions 
per minute. Machines are constructed which are capable of 
drying 3 to 4 tons of material per day. 

Cop Dyeing. 

The dyeing of cotton yarn in the cop, as compared with 
dyeing in the hank, offers certain advantages. Time and 
labour required in reeling the cops into hanks and in winding 
the hanks into coj)s, previous to w'eaving, are saved, and a certain 
loss of material inherent to these operations is avoided. On 
the other hand, a considerable initial outlay is necessary in 
connection with the machinery required, and whilst, practically 
speaking, every dyestuff can bo em])loyed in dyeing cotton yarn 
in the hank, a considerable number of dyestutfs, g,ucli as the 
Alizarines, Aniline black, Para-red, Catechu brown, etc., cannot 
be conveniently employed for dyeing cops. 

Satisfactory results in cop dyeing depend to a large extent 
upon the type of apparatus emjiloyed, the manner in which 
it is used, the careful handling of the material, i.e., the packing 
or the skewering of the cops, and last, but not least, ui)on the 
dyestuffs employed. It is essential that the dyestuffs should 
be perfectly soluble, and that they should exhaust slowly. In 
cop dyeing we are, therefme, practically restricted to the use 
of the substantive cotton dyestuffs (some of which may be 
diazotised and developed or coupled), the sulphur «dyestufl’s, the 
vat colitors and the basic dyestuffs. The latter class of dye- 
stuffs frequently presents difficulties as regards level dyeing. 

The . uncertainty of regularly obtaining satisfactory results 
should also be mentioned when comparing cop dyeing with 
dyeing in the hank, because failure may be frequently due to 
only one of the many possible causes. 

Although the experience in cop dyeing has in many cases 
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been dearl,'^ bought, we have now improved machinery at our 
disposal which enables a number of firms to carry on cop dye- 
ing with very satisfactory results. The manufacturer who does 
the dyeing for bis own looms, will usually find cop dyeing to 
be a remunerative business. 

The large number of co}) dyeing machii^es which have been 
invented may be divided into two classes : (a) machines con- 

structed OK the Pavkiuijy or Holkl Skcwrr Syston, and (b) 
machines constructed on the Perforated Skeirer Syntein. The 
former have develoj)ed out of the macliines of tlie Obermaier ” 
type for dyeing loose cotton. 

Paeliny System. 

In the machines belonging to this system the cops are tightly 
packed into boxes, varying in shape, and the dye-licpior is forced 
through the material by means of powerful pumps, or by centri- 
fugal force. The ( thernmier Maehiiie iim\ the Middleton Machine^ 
which differ in the arrangement of the boxes, will be fully described. 
As regards the dye-vessel and the arrangement of the centrifugal 
pump, the machines resemble the one described for dyeing loose 
cotton. Fig. 74, p. 344. The dye-vessel is, liowever, usually 
S(iuare in sliape, and in })lace of forcing the dye-liquor from 
the pump into a perforated cylinder, the delivery })ipe of the 
pump is connected with the square boxes (usually six or eight in 
number) containing the cops through which the liquor is forced 
from below in a vertical direction. 

In the Middleton machine the eight boxes are placed upright, 
in two rows in a frame, in such a manner that a central chamber 
is formed, into which the dye-liquor is forced and from which it 
passes horizontally through the cops. This arrangement allows 
the turning of the boxes, from time to time, in order to lorce the 
liquor through the cops alternately in opposite directions. The 
boxes and thp entire machine are usually made of phosphor 
bronze or of iron or “ nickelin,” when used for dyeing with the 
sulphur dyestuff's. 

Previous to packing the cops into the boxes, a skewer made of 
thick lead wire, hard rubber or wood, is introduced into each cop. 

The greatest care should be ekercised so as to pack the cops 
into the boxes as uniformly as possible in order to ensure even 
penetration of the dye-liquor. The manner of packing one 
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of the boxes with large twist-cops (ten cops per lb!) is shown 
in Fig. 80 (transverse section) and in Fig. 81 (longitudinal 
section). The bottom of the box consists of a perforated plate 
upon which rests a fairly coarse wire-gauze. A piece of 
calico, which should be large enough to allow it to be wraj)ped 
entirely round the ^ops, is then placed into the box. The 
packing is then commenced by first placing a small qfuintity 
of cotton waste or a cotton hank at the end of the •box, near I, 
upon which are then placed seven cops side by side in such a 
manner that the cop ‘‘ bottoms ” touch the end of the ])ox. 
The remaining space at the side is tilled out by a piece of wood, 
the shape of half a cop. Seven cops forming layer 2 are then 
placed into position Vitli their “ noses ” towards the nosds of 
layer 1. The space on the opposite side is again tilled by a 
piece of wood. Layer B is 
now packed in such a 
manner that the bottoms 
of the cops are placed 
against the end of the box. 

Here, as in layer 1, a small 
quantity of waste or a hank 
is placed underneath the cop 
bottoms. The packing of the next layer is now commenced 
at II, 4, followed by 5 and 0. The next layer is commenced 
at III, 7, layer IV at 10, V at IB, and the last layer, VI, at 16. 
Smaller cops, such as ordinary pincops, are packed in the 
same manner. Four or five layers will be required length- 
ways, whilst eight or nine layers may be necessary to fill 
the box completely. Before packing the last layer into the 
box, it may be necessary to press the cops down. The cloth 
is finally lap})od round the cops and the boxes are transferred 
to a steam-chest, in which they are steamed for 15 minutes 
to half an hour at a pressure <ff 2 to B lbs. ^die cops are 
now tightly pressed into the box, the wire gauze and the 
perforated plate are placed on to the top and secured by 
means of wedges. 

A machine with eight boxes will hold about 100 lbs. of cops. 
Cross-woHu ft spools are usual ly*placed fiat into the boxes, either 
six or eight in one layer and two or three layers high. It is 
advisable to use more waste in packing spools than in packing cops. 

A A S 


ITos. HO, Hi. — Transverse and longi- 
tudinal section of Cop Box packed 
with cops. 
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The box^js containing the cops are now transferred to the 
machine, in which they are securely screwed down. The centri- 
fugal pump should be sufficiently powerful to produce a pressure 
of about 5 to 8 lbs. in the machine, dt usually makes about 
700 revolutions per minute. It is difficult to obtain satisfactory 
results if the pressure is either above 8^1bs. or below 5 lbs. 
The co])s may be washed in the machine after dyeing, and the 
boxes are then i)laced into a special hydroextractor in order to 
remove excess of water. 

Cop dyeing machines, in which the co})s are packed into boxes 
which are placed into a hydroextractor, have been patented by 
J. C. Hamer and by H. Judenburg. The dye-li(iuor is introduced 
into the centre of the cage and passed through tlie cops by means 
of centrifugal force. 

A special cop dyeing machine has been patented by 13. Cohnen. 
It is recommended for dyeing with dyestuffs which oxidise readily 
if brought into contact with the air. The cops are packed into 
boxes which are placed into the cage of a hydroextractor. The 
dye-li(iuor is forced through the cops by means of a powerful 
centrifugal i)Lnnp. The li(pior supply pipes are removed and the 
openings hermetically closed, as soon as the dyeing has been 
completed. The cage is then revolved rai)idly, and the cops 
are hydroextracted without coming into contact with the air. 
The Ud of the machine is now removed and hydroextracting 
continued in order to force air through the material and to 
oxidise the dyestuif. 

Of the other machines which belong to the pacJdn/f system, 
those of G. de Keukelaere and of H. Schirp should be mentioned. 
The dye-vessel and the arrangement of the centrifugal pump are 
similar to that of the Obermaier apparatus. The cops or cheeses 
are packed into two large boxes, which are placed together so as 
to form a chamber in the centre. The sides of this chamber are 
perforated anddlie material is field in position in the two boxes 
by means of perforated plates. The boxes, when filled with the 
material, are placed into the dye-vessel and a connection is made 
between the inner chamber and the delivery pipe of the cen- 
trifugal pump. The dye-liquor is now forced into the central 
chamber, and from here througli the material. 3 to 4 cwts. of 
cops may be dyed in one operation. 

In order to dispense with the cotton waste or the hanks which 
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are necessary in packing the cops into the boxes, De Keukelaere 
patented the use of sand for filling the interstices between the 
cops. Some difficulty seems, however, to have been found in 
removing the particles o{ sand from the cops after dyeing. 

F. Mommer & Co. also constructed a coj) dyeing Jipparatus in 
which the cops are tightly packed into a large box. 

Perforated Skenrr System,, • 

In this type of machine each cop is placed on a perforated 
skewer into which the dye-liquor is forced and from which it 
passes outwards through the cop, or suction is applied, and thus 
the dye-liquor j)asses from the outside through the cop into the 
skewer. The end of each skewer is inserted in a perforated 
cylinder or plate. In nearly all the modern machines pressure 
and suction can be applied alternately. 

Eacli cop being separately dyed, the danger of producing uneven 
shades is not as great as is the case in the packing system, in 
which the upper layer of cops acts as a filter. Samples can be 
much more readily taken, less force is required in order to 
penetrate the material, and excess of dye-liquor can also be more 
readily removed by suction when dyeing on perforated skewers. 

Perforated skewers are, however, expensive and* fragile, and, 
therefore, frequently broken, and the perforations often become 
stopped up by loose fibres or by colour particles which causes the 
circulation of the dye-liquor to become uneven, with the result 
that white or light-coloured places appear in the cops. The 
greatest care has also to be exercised in order to skewer the 
cops properly. 

The machines of Crippin and Young, and of Graemiger, the 
latter i^iproved by Graemiger, Whitehead, Mason and Leigh, were 
among the first maclynes working on the perforated skewer 
principle. In the Graemiger Machine the skewers carrying the 
cops are inserted into two circular discs (cop-cahiers) which fit 
against the walls of four chambers. The two lower chambers are 
immersed in the dye-liquor and connected to a powerful suction 
pump. The discs, when filled with cops, perform a quarter 
revolution, g^nd whilst opposite^ the two lower chambers, the dj^e- 
Hquor is sucked through the material. When the discs have 
performed the third quarter revolution, the cops are brought 
opposite one of the upper chambers, to which suction i^ applied 
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by means of which excess of dye-liquor is removed. After the 
fourtli quarter revolution, the co 2 )s a, re taken away and skewers 
with fresh cops a, re inserted into the discs. 

In fi, later ty 2 )e of macliine invented by Graemij^jer tlie cops are 
2 )laced on rectangular jdates wliich slide into the dye-vessel, with 
the walls of wliich tliey form two cliambors; to which suction is 
ajiplied. In lifting the jilates out of the machine, after dyeing 
has been corn 2 )leted, they slowly jiass over two other chambers 
connected to a suction jminp by means of which the excess of dye- 
liquor is removed. 

In ])('(uiw()nf\s Machine tlie co])-carrier consists of a circular 
2 )erforated jilate which is jilaced horizontally into the dye-vessel. 
The suction jiipe of a Beaumont ^annp is connected to the cavity 
formed below the cop-jdate. The dye-liquor after having bf^en 
sucked through the cojis is delivered back into the vessel. The 
machine is jirovided with a cover wliich can be tightly screwed 
down in order to allow of the dyeing oiieration being carried 
on under pressure. 

The C<q} Machine differs from the Beaumont 

Machine in that three cop plates are placed one above the other. 
One side of the machine can be taken out in order to allow of the 
cop platCvS, \\hicli are conveyed on small waggons, being readily 
placed into and removed from the machine. 

The cop dyeing machines constructed by the Zittauer Maschinen 
Fabrik (Schubert’s) and by U. Fornitz k Co., allow the liquor to be 
alternately sucked and ju'essed through the cojis, a decided advan- 
tage over the systems in which the liquor travels in one direction 

only- 

A Pornifz Machine is illustrated in Fig. 8‘2. The cop-carriers 
consist of perforated cylinders into which the 8ke\^rs are 
inserted. Special cylinders are jirovided for twist-cops, pin-cops 
and for cross-wound spools respectively. 

In the illustfation one of the\ylinders is used as a cop-carrier, 
whilst in the other cotton hanks, warps or loose cotton may be 
packed in the same manner as descril>ed under “ Loose Cotton 
Dyeing ” in the Obermaier a 2 )paratus. The apparatus is usually 
m^e of copper, except for dyeing Bie sulphur dyestuffs, when it is 
entirely constructed of iron. Two cop-cylinders are generally 
placed into one dye-vessel and a powerful centrifugal pump is 

provided for the circulation of the liquor. The direction of the 

« 
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dye-liquor* through the cops San be readily reversed from tinfe to 
time by means of two three-way valves. Provision is also made 
for removing the dye-liquor from the vessel after the dyeing 
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operation ha*rf been completed, and the apparatus is also usually 
connected either to a compressed air or a vacuum cylinder by 
means of whicli the excess of dye-liquor can })e readily removed 
from tlic cops. It is, tlicrefore, not necessary to hydroextract the 
material after dyeing and before placing it into the drying stove. 
The power required to work one macliine i§ about h.p., and 
the dimensions are: length 2,700 mm., width 1,800 mm., 
height 1,400 mm. The following quantities of material can be 
dyed in a machine provided with two cop-cylinders in one opera- 
tion : 1,520 pill-cops or 972 twist-cops, or 160 cheeses. The 
apparatus may also be connected with the steam siqiply in order 
to allow the cops to be steamed previous to dyeing. 

A new Pat nit Cop Difniaj Machinr of Messrs. Mather k Platt 
is illustrated in Fig. 83. It is specially suited for dyeing with tli^ 
sulphur dyestuffs, because neither the material nor the liquor comes 
into contact with the atmosphere during dyeing. The cop-carrier 
consists of a perforated cast-iron drum or cylinder, which, when 
filled with co})s, is enclosed by a perforated casing made of 
special metal and lowered on to a seating in the dyeing cistern, 
the lid of which is afterwards closed and bolted down. The air 
is exhausted by means of an ejector both from the dyeing cistern 
and the receiver, and the liquor is then allowed to flow from the 
liquor tank until both vessels are rather more than half full. 
The steam is then turned on, and the liquor is forced out of the 
receiver into the inside of the cop-cylinder and through the 
perforated skewers and the cops into the dyeing cistern until the 
drum and the material are completely immersed in the liquor. 
By means of an automatic arrangement operated by a float in 
the receiver, the steam connections to the receiver and the dyeing 
cistern are now reversed, and thus the liquor is forced out of the 
cistern through the cops back into the receiver. The Sow of 
liquor is reversed about 40 times per miniice. After the dyeing 
operation is completed, the liquor, if required for future use, is 
allowed to run into the liquor tank. Excess of moisture is extracted 
from the cops by causing a pressure of steam to accumulate in 
the dyeing cisteni, then suddenly opening a large valve which is 
in connection with the inside of the cylinder, thus relieving the 
procure and allowing the steam tb blow the liquor but of the 
cops into the liquor tank. The cop-cylinder is then removed 
from the dyeing cistern by means of a lifting arrangement, placed 



Steam Val\^e 



on its side, the outer perforated casing which holds the coj 
position during dyeing is removed, when the cops readily 
out into boxes in which they are conveyed to the drying sto' 


Fig. 83. — Patent Cop Dyeing Machine (Mathfy & Platt). 
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When dyehi^ in the cold, a centrifugal pump is employed, in 
place of steam pressure, for circulating the liquor. The flow of 
the dye-liquor is reversed by oj)erating a special valve. The 
machine can he employed for dyeing copf, spun either on malcH 
or on riu(f fnmies ; in the Littisr case it is iiecessary to s])in the 
yarn on perforated “nickelin ” tubes which fl|^ th(‘ spindles of the 
ring frames, instead of spinning on the ordinary }nru. Cross- 
wound bobbins or cheeses, wound soft on to perforated paper 
tubes, can also l)e dyed in this machine. 50 Ihs. to 180 lbs. of 
cops may he dyed at one time and the pump requires from 8 to 
4 h.p. to drive. 

Cheeses or cross-wound bobbins can he dyed on any of the 
machmes described by employing suitable skewers. The liquor 
penetrates much more readily and fewer difliculties are, therefore, 
experienced in dyeing cheeses than in dyeing cops. 

8})ecial machines for dyeing cheeses Inive been constructed by 
Holle A Co., and by Mather k Platt. Tn the former, two cheeses 
are placed on one skewer, whilst in the latter the cheeses are 
packed into a perforated cylinder (not unlike the cylinder used in 
an Obermaier loose cotton dyeing machine), which revolves slowly. 
The dye-liquor is forced from the outside, through the material, 
towards the centre of the cylinder. 

Drying of Cops. 

Cops may be dried in special drying machines, such as Klug’s 
(Fig. 79, p. 852). or they may be placed on hurdles and dried 
in ordinary stoves. The temperature in the stove should not 
be too high and the air should not circulate too freely, or certain 
colours will produce “ hronziness ” on the outside of the cops. 

It is advisable to cover the cops, whilst in the drying ^tove, 
with a thin cloth in order to prevent unevenness. 

The cops are usually conditioned after drying. For this 
purpose they are placed into largi wicker baskets, covered with 
a damp cloth, and allowed to remain in a cellar, or room, con- 
taining a moist atmosphere, for two to three days. This is 
particularly necessary with cops which have been dyed in 
machines in which they have been tightly packed, because the 
cops *have usually been pressed oul of shape. The cop again 
obtains its original roundness as soon as it has been allowed 
to absorb the necessary amount of water. 
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Foam Dyeino. 

In Foam Difc’uaf, first BU"^estecl by C. Wankc, the material 
is not actually brought into contact with the (lye-li([uor, but is 
dyed by the coloured foam produced by boiling the dye-li(pior. 
This method is sivted for dyeing hanks and clu^.eses, but it does 
not satisfactory result!? when applied to cops. The simple 
apparS|p shown in Fig. 84 
consists of a wooden box, 

1 m. square by 1*6 to 1*8 m. 
high, which is provided with 
a closed steam coil, 4 to 
5 cm. diameter. Tlie material 
(about I 2 to 2 cwt.) is placed 
into a cage made of lattice 
work, supported by feet, by 
means of which it is raised 
about 0*25 m. from the floor 
of the dye- vessel. 

The dye-liquor in the vat 
must not reach up to the 
bottom of the cage. In order 
to produce frothing of the 
liquor, a small quantity of 
soap or Turkey-red oil is 
added. No salt should be 
added when dyeing with the 
substantive cotton dyestuffs, 
whilst the necessary amount 
of senium sulphide should be 
added when sulphur dyestuffs piQ. 84. - Foum Dyeing Apparatus, 
are used. 

The dyeing operation is caitied out as follow : The dye-liquor 
in^he vat is heated to the boil, the cage containing the dry 
cheeses or hanks is placed into the vat, and sufficient steam is 
turned on in order to keep the material practically covered by 
the foam. 

Although the amount of steam consumed is consid^'able, 
foam dyeing is extensively used, chiefly on account of the 
simplicity and the cheapness of the apparatus. 
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Dyeing of Cotton Warps. 

Sometimes cotton is dyed in the hank and afterwards made 
into warps. It is, however, more convenif^iit and much -cheaper 
to dye the warp in special warp dyeing machines. According 
to the number of compartments or ])oxes tljrougli which the 
warp has to pass we have mifilc-hiir, firo-hox, fhrrr-hnx, and 
fovr-hox warp vinchiiK's. 

For dyeing special colours, such as catechu brown, logwood 
black, etc., warp dyeing machines consisting of even a larger 
number of boxes are used. (See Catechu ” and “ Logwood.”) 

Fig. 85 illustrates a Four-Box Warp Bpeing Maclduc of 
J. Jacl«5on, of Todmorden. • 

It consists of three dye-becks made of pitch pine, 3 inches thick 



provided with the necessary steam-heating pipes, guide rods, 
and draw-otf valves. Each compartment is fitted with four 
copper guide rollers above and five below the surface of the dye- 
liquor. Squeezing rollers — the bottom ones made of iron, the 
top ones of sycamore — are placed between each compartment, 
and also at the delivery end of the machine. Pressure is apj^lied 
to the rollers by means of screws and springs, or, in some 
machines, by levers and weights. The warps travel in the 
direction of the mrrow, over thd lattice-work, into the first 
box. Tliey are guided up and down over the copper rollers, then 
through the first set of squeezing rollers into the second box, 
and so on, until they leave the machine, after having passed 
thro ugli the last set of squeezing rollers. The boxes, may all 
contain the same kind of liquor or they may be charged with 
different liquors. The dimensions of the machine and the 
dii^neter of the rollers are given in the sketch. The speed of the 
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bottom squeezing rollers is about 80 revolutions! per minute, 
and two to six warps are passed through the machine at one 
time. Some colours may he dyed in a single passage through 


th^ machine (one en<J), whilst 
others require two or more 
passages. 

The top guide rollers shguld 
be placed below the surface of 
the dye-liquor if the machine 
is to be used for dyeing with 
the sulphur dyestuffs. 

Cotton warps are now fre- 
quently dyed on 4he beam in 



special machines working on 
the principle of the “Pornitz ” 
or the “ Zittau ” cop dyeing 
apparatus. Figs. 86 and 87 
illustrate a Warp Di/dnf/ 
M(uMne of U. Pornitz, in 
which the warp is treated in 
a closed vessel. The machine 
is particularly suited for dyeing 
with the sulphur dyestuffs. It 
consists of the cylindrical dye- 
vessel A, provided with a steam 
heating coil, which can be 
hermetically closed by means 
of lid B. The dye-liquor is 
alternately pressed and sucked 
through the warp by means of 
the bfeam duplex pump C, and 
the three-way valv(^ D and K. 
The warps are wound on per- 
forated beams and small waggons 



IGS. 80, 87. — Elevation and 

plan of lV’nit//a Warp Dyeing 
Machine. 


are used for transporting the 


same. After the wiirp has been placed into position in the dye- 
vessel A, the lid B is closed and the dye-liquor is alternately 
pressed and sucked through the warp. In order to conduVt the 
washing in the apparatus, it should be connected to a high- 
pressure water supply. For the purpose of removing excess of 
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moisture compressed air may be introduced through valve F, 
The washing may be conducted outside the apparatus by placing 
the beam on a special stand, to which the high-pressure water 
and the compressed air supply are coiinected. Length of 
apparatus, 8,500 mm., width, 2,000 mm., height, 1,500 mm. Six 
or even more warps may be conveniently dye^ in one apparatus 
per day. It is impossible to sample during dyeing, and the 
apparatus can, therefore, only be employed for dyeing standard 
shades, chiefly blacks, where sampling is not required. 

A similar apparatus, in which the dye-vat is open, may be 
used for dyeing with the substantive dyestuffs. It resembles 



Fig. 88. — Sixteen -Cylinder Warj) Lrying Machine. 


an older type of the Pornitz cop dyeing machine, in which 
the perforated cylinder is held in the dye-vat in a horizontal 
position. 

The warps are usually dried on cylinders similar to thoscvused 
in drying cotton piecegoods. A Sixteen-Cifjimkr JVar]) Drying 
Machine, of J. Jackson, Todniorden, driven by means of friction 
plate and pulley, IVliich allow accurate adjustment of the sp^pd, 
is shown in Fig. 88. 

Crabbing. 

CralMng, a special scouring operation, which was formerly 
exclu^sively applied to union piecegoocU (cotton wdrp and 
woollen weft) is now, however, also used in preparing cotton 
piecegoods, such as linings, for dyeing. It materially affects the 





Side Elevation. 

Fig. 89. — ^Treble Crabbing Macbine. 
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finiBh, making the fibres brighter and giving the bbric a closer 
appearance. 

ShujUy doiihh', or treble crabbing machines are used, in which 
the pieces are crabbecj once, twice, or three times respectively. 

A Treble Crabbing Machine of Messrs. Knowles & Co. is 
shown in Fig. 89. Previous to the crabbing, the cloth is wound 
on the beam A, by means ^of a friction driven two-speed gear, 
which allows of the s^Jeed being varied in accordance with the 
diameter of the batch. From the roller A, which is provided 
with a brake, the cloth is wound under tension onto roller C\ 
Considerable pressure is put on the 61oth by means of the heavy 
iron roller 1). The amount of pressure can be regulated by 
means of a rack lind pinion connected to rollei* D. T^e first 
trough is usually filled with boiling water, to which sometimes a 
small amount of soda is added. Tdie i)iece, when completely 
wrapped onto roller C\ is allowed to revolve for some time in the 
hot water. 

After this, the cloth is wound from roller C onto roller F7, 
on which the operation is repeated. The second trough 
usually contains boiling water. The cloth is now crabbed a 
third time by winding it from roller E onto roller E, the third 
trough usually containing cold water. 

For some classes of goods the crabbing is followed by steam- 
ing. The piece on roller E is wound on the perforated steaming 
roller G, when steam is blowji through the fabric for about 
10 minutes. From G, the cloth may be wound on a second 
steaming roller on which the steaming operation is repeated. 
Power required, 6 to 10 h.p. 

Fyking of Cotton Pjecegoods. 

The machine whi«h is most commonly used in dyeing cotton 
piecegoods is the Lancashire Jigger illustrated in Fig. 90 (Sir 
James Farmer A Sons). It qg^nsists of the dye-beck made 
either of wood with cast-iron ends, or entirely of cast-iron, pro- 
vided with the necessary guide rollers. In the jigger shown in 
the illustration, the vessel and the rollers are made of glazed 
earthenware. The steam -^fipe is formed in the eartheliware 
itself, and is provided with a number of perforations along the 
bottom of the vat. The outlet is also formed by this pipe, a 
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valve being placed at the end opposite to that at which the steam 
enters. In order to dye in a very “ short ” hath the jiggers are 
frequently built very narrow^ at the bottom. 

In working the jigger, the cloth is djcawn from the batch 
through the dye-liquor and wound onto another roller at the 
opposite side. One such passage of the cloth through the 
machine is termed “ one end.” This operation is repeated 4, 6, 



€.$ Overall >j 

Fig. 90. — Lancashiro Jigger. 


or 8 times, and the cloth is ultimately run onto a batch-roller 
placed on top of one of the driven rollers. ^ 

The rollers are driven by means of bevel wheels and clutches, 
which receive the motion from a longitudinal shaft along which 
a number of jiggers are idaced. »A break is put on the roller f^om 
which the cloth is drawn in order to keep it at a uniform tension. 

The speed of the cloth is about 45 yards per minute. Power 
required : 2 h.p. 

In^place of using live steam, it is sometimes preferable, e.g.y in 
dyeing with some of the substantive dyestuffs, to employ a closed 
steam coil. 







Fig. 93- — Three -Bowl Padding Machine. 





mmm machinery 


871 


mentioned here. The beck is generally made of cUst-iron, from 
8 feet to 9 feet long. A square wooden wince is provided over the 
centre of the beck, and over this the cloth, in the rope state, passes 
spirally many times. Each strand coming over the wince is piled 
loosely in the dye-beck. The various strands are kept apart by 
means of wood orteartlienware guide pegs. The cloth travels 
spirally from one end of tlie Heck to the other. The one end of the 
cloth coming out of the beck is brought back over g^iide rollei’s to 
the entering end of the beck and is then stitched to the other end ^ 
of the cloth. In this manner the cloth may be passed through 
the machine continuously for any convenient length of time. 
About 1,000 yards of cloth 
can be treated in an 8-feet 
dye-beck at one time, and 
about 1 b.h.p. is required to 
drive the machine. 

The Padding ]\[achine may 
be used for preparing the 
cloth with beta-naphthol, for 
impregnating with the aniline 
solution in the dyeing of 
Aniline Black, and, as already 
stated, for dyeing of some of 
the substantive and the sul- 
phur dyestuffs. 94.— Walker’s Jigger. 

Eig. 98 shows a Three- 

Bowl Padding Machine of Messrs. Mather & Platt, Ltd. The 
cloth enters through the swivel entering rails into the liquor 
trough, which is provided with brass guide rollers. The excess 
of liquor is squeezed out by means of two India-rubber bowls 
and one brass bowl,^which are weighted by compound levers. 

In order to ensure the cloth passing through the “nip” 
perfectly straight, a special “ lelf-sharpening Scrimp rail” is 
fixed in front of each nip. After squeezing, the cloth may be 
either batched or plaited down. 

If necessary, the cloth may be passed once more through the 
liquor after the first nip. ^ . 

The machine is driven by means of gearing with pulley pro- 
vided with a friction clutch, and the power required to drive it, is 
from 6 to 8 h.p. 
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A special type of Jigger is the one illustrated in Fig. 94, built 
by Messrs. Samuel Walker Si Co. It differs from the ordinary type 
in that a large well-balanced drum is placed in the dye-beck, by 
means of which the fa, brie is kept at the fvill width whilst passing 
through the dye-liquor. The jigger can be worked with a very 
small quantity of liquor, and it is claimed thal^ bettor peneti’ation 
of the fabric is obtained. Very little tension is exerted on the 
cloth lengthmiys, and it is, therefore, particularly suited for 
dyeing light fabrics. 

Fig. 95 is a complete plan of a Blenching, Dgeing, Mercerising 
and Finishing ]Vorls, prepared by Messrs. Mather & Platt. 
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TESTING OF DYESTUFFS AND FIBRES. 

Analytical methods have been suggested hy means of which 
is possible to ascertain accurately the strength of certain dyestuffs. 

Of these may he mentioned the method suggested by Eawson 
of titrating basic colours with acid colours, c.g., Night Blue with 
Naphthol Yellow 8.^ and the one suggested hy Kiiecht of titrating 
dyestuff solutions with a solution of titarous chloride.^ 

These methods are chiefly applicable in cases where it is a 
question to ascertain the strength, whilst dye-trials are indis- 
pensable when it is necessary to ascertain the exact shade of 
the dyestuff. In many instances the strength of a dyestuff is 
of secondary importance, whilst brilliancy and shade are the 
principal considerations. Thus, for instance, a red or a yellow, 
although superior in strength, may be absolutely valueless if 
slightly duller than the standard dyestuff used. , 

The different types of Colorimcti r which have been s^iggested 
have, comparatively speaking, been found of little practical 
value. Fairly reliable results can only he obtained if the dye- 
stuffs, which have to he compared, are identical in shade and free 
from impurities. 

In order to obtain results which are comparable with those 
obtained on an industrial scale, dyeing experiments should, as 
far a» possible, be carried out under conditions which resemble 
those existing in tlje works. The artificial dyestuff's frequently 
coiUain foreign substances, such as dextrine, Glauber’s salt, 
common salt, sugar, etc. Although it is tfue that in some 
instances such substances are added in order to produce a cheaper 
product, in many cases the addition is absolutely necessary for the 
standardisation of the dyestuff'. Substances may also have to 
be addetl^in order to increase the solubility of the dyestuff, •whilst 


,/onrH. aSVw. IJt/trs and Colourists^ 1888, p. 82. 
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in some cases ^lie presence of salt and Glauber’s salt in a dyestuff 
is due to the method of manufacture. 

Mixtures of dyestuffs (when mixed in the powdered state) can 
usually be readily detected by blowing a small quantity of the 
dyestuff on to a wet sheet of filter paper, or onto strong sulphuric 
acid contained' in a porcelain dish. 

Another method consists in suspending a strip of filter paper 
in such a manner that the end dips into the dyestuff solution. 
The capillary attraction of different colouring matters varies, and 
It will, therefore, soon be noticed that zones are formed, the upper- 
most being colourless and containing water only, whilst the lower 
ones contain the different colouring matters. The detection of 
colouring matters by means of capillary analysis was suggested 
by Goppelsrooder. 

Both the chemicals and the dyestuffs coming into the works 
ought to be regularly and systematically tested. Ear too little 
attention is paid to this matter in many works. Serious mis- 
takes might often be corrected, trouble avoided, and loss of 
time, material and labour saved, by the introduction of a proper 
system of testing. 

Whilst quantitative chemical analyses are usually carried out 
with the necessary care and accuracy, the testing of the dye- 
stuffs is often done with much less care. As a result disputes 
arise tvhich might be easily avoided. 

It should be pointed out, that in order to obtain reliable results 
in testing dyestuffs every part of the work must be carried out 
with the greatest accuracy and care. 

Flasks, beakers, pipettes, etc., which are used, should be 
cleaned with strong sulphuric acid and thoroughly rinsed in 
water and finally in condensed water. 

Except in special cases, a rule should be made to alwaysVeigh 
out the same quantity of dyestuff and to dissolve it in always the 
same number of c.c. of distilled w%ier, in order to avoid mistakes. 

The standard dyestuffs should be kept in well-stoppered bottles 
in a dry room. 

The dyestuff (1 grm. or 2 grms.) is weighed and carefully 
transferred to a clean, perfectly dry flask. 

Tl^* necessary quantity of boiling* distilled water is measured 
in a cylinder and a small quantity is added to the dyestuff con- 
tained in the flask, which is immediately well shaken, in order 
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to moisten the colour particles and to make the^ whole into a 
paste. The remainder of the water is now added, the flask 
shaken a few times and placed into a boiling water-bath, in 
which the flasks are^ allowed to remain for a short time, 
being frequently shaken. If all the flasks belonging to one 
experiment are kept in the water-bath for the same length of 
time, re-measuring of thq solution before pipetting is not 
necessary. 

The strength of the solution naturally varies with different dye- 
stuffs; it is usually either 1 per cent., | per cent., or } per centT* 
Whatever strength the solution is made, it is well to calculate 
the number of c.c. required, corresponding to the percentage of 
dyestuff, calculated*on the quantity of material to be dyeij. 

The volume required is obtained by the following formula : — 

M^eight of iimtcrial to bo dyerl, in "raiiiinos X por cent, of dyestuff required 
Streug:tli of the dyeetuff solution, m por cent. 

— volume in c.c. of dyestuff solution required. 

A simple system like this, if always adhered to, will in many 
cases avoid miscalculations and mistakes. 

Dye beakers of glass or hard-glass may be used, but beakers 
of Berlin porcelain are best suited. The following sizes are 
chiefly used:— , 

I. ir. in. , 

Depth, Inches. . . . 4| 5| 5 4 # 

Width „ . . . 2| 3 nh 

Capacity, c.c. . , . 250 500 650 

f 

Size II. is usually employed for dyeing cotton banks. 

Glass rods are used to support the hanks or to turn the pieces ; 
they should he bent for dyeing the sulphur and the vat dyestuffs. 

Cofton hanks are more conveniently handled than pieces^. 
The hanks sliould Jbe laced with strings and the strings marked 
with knots, whilst pieces ma.^ be distinguished by cuts or by 
hok)S cut into them. * 

Large cotton banks are best divided into small hanks each of 
about 10 grins, weight. In order to obtain a number of hanks 
equal in weight, without the necessity of reeling off some of 
the cotton, a large nurabei# of hanks should be divided, and by 
placing ohe hank on each side of the balance, those equal in- 
weight are placed together into a bundle. 
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In order obtain an idea of the strength of the sample to 
be tested, small quantities of both the standard solution and 
of the sample are poured on filter paper. Anybody skilled in 
colour testing will Ite able to at once decide as to what strengths 
should be dyed in order to obtain an accurate result. 

It is the usual practice to dye the standard dyestuff one strength, 
and the sample three, four or m^re different strengths, one of 
which should ^ultimately be identical in strength with the standard 
shade. If one of the two samples appears much stronger than 
the other when poured on filter paper, it may be advisable to 
take a measured quantity of the stronger one, and to dilute it 
with water until it is approximately the same strength. In 
this njanner it is quite easy, even in such a case, to obtain 
a satisfactory result the first time. 

When testing Water Blues, Soluble Blues, Cotton Blues, etc., 
it is in many instances necessary to develop the colour on 
the filter paper by pouring weak sulphuric acid over it, before 
judging the depth of shade. 

1 per cent, or 10 per cent, standard solutions of all the 
ingredients which have to be added to the dye-bath, such as 
Glauber’s salts, soda, soap, etc., should always be made aT)d 
kept handy. 

When dyeing the substantive dyestuffs it is usually not neces- 
sary Ito wet out the hanks, because they may be entered into the 
boiling dye-bath. 

For dyeing the basic dyestuffs, a number of hanks are 
mordanted at a time, and dried after thorough rinsing. Before 
dyeing, the hanks are placed into hot water and squeezed well by 
hand in order to wet them out evenly. They should then be 
wrung and thoroughly shaken. A small quantity of acetic acid 
or alum should be added to the dye-bath, the hanks entered cold 
and turned for some time rapidly. The befikers are then placed 
into the water-bath, which is gradually heated to the boil. They 
are now removed, and the hanks turned for some time in** the 
cooling bath. The hanks are finally wrung and dried without 
rinsing. 

Alizarines and other mordant dyestuffs are usually dyed on 
clotfc'which has either been padded with the mordaht, or on 
which one or more mordants have l)een printed in stripes. 

The substantive and the sulphur dyestuffs are best dyed on 



TESTING OF DYESTUFFS AND FIBRES 377 


hanks. The additions, such as soap, Glauber’s salt, soda, etc., 
are used in the proportions given for dyeing these dyestuffs. 
The total amount of liquor, i.e,, water and dyestuff solution and 
additions, used in each, beaker, must be the same in one and the 
same experiment. The dyeing is conducted for one hour at the 
boil. A water-bat]^ charged with a solution of common salt or 
calcium chloride, or, preferably, with glycerine, may be used in 
order to produce tlie re(piired temperature. • 

Each hank when removed from the bath should be carefully^ 
wrung over the beaker by means of two glass rods, and fresh 
hanks entered into the baths, in order to exhaust the dyestuff 
as completely as possible. These “exhausts” are valuable in 
ascertaining the e^ct strength of a sample. It will frequently 
be found, that when two hanks are equal in depth and shade, the 
exhausts may show a considerable difference in strength, a fact 
which would indicate that the dyestuff which gives the stronger 
exhaust, if used in a standing bath, will require the addition 
of smaller quantities of dyestuff for dyeing subsequent lots of 
material. 

In some instancess the shades of the exhaust may give an 
indication as regards the purity of the dyestuff. A dyestuff’ which 
gives an exhaust which is duller in shade than the standard, 
should be considered as inferior. ^ 

If a sample consists of a mixture of different dyestuffs which 
do not possess the same affinity for the fibres, the exhausts 
will often reveal this fact, and thus the dyer may be able to avoid 
trouble when dyeing on a commercial scale. 

Rinsing of the hanks after dyeing is not always necessary. 

A number of the substantive dyestuffs alter in shade during 
drying, and it is, therefore, necessary to allow the hanks to 
cool and to expose them to the air for some time before they are 
examined. 

If in practice the dyestuff ufider examinatioa is after- treated 
by hue of the methods described, or if it is diazotised and 
developed or coupled with paranitraniline, two hanks should 
be dyed in each beaker, one of which is dried, whilst the other 
is after- treated. ^ 

The L^y^'hath . — Whatever type of bath is used for heifting 
the dye-beakers, the temperature must be the same in every 
part. Steam-heated baths have been suggested, but^in these it 
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has been fou^^d exceedingly difficult to obtain even temperatures. 
Fig. 96 represents a simple type of WaUr-Baih which has been 
found to give very reliable results. It is heated by means of a 
closed steam-coil, but if steam is not avaikble gas may be used in 
place of it. The steam-coil enters at the side, it passes out 
through the centre of the bath, and is connected to a steam-trap. 
Immediately above the steam-coil i]g.id underneath the false per- 
forated bottop is placed a stirrer, which can be rotated from 
^ time to time by hand. Thus any unevenness in heating is 
readily equalised. The lid should lit tightly, but is loose in 
order to allow of its ready removal foi* the puri)Ose of cleaning 
the bath. The holes for the beakers should be made fairly large 
and cgi)per rings fitted with rubber rings, which fit tightly round 

the beakers, should be pro- 
vided for holding them. As 
shown in the sketch, the 
beakers are held by the 
rings, and they do not 
touch the perforated bottom. 
The steam is carried away 
through a fairly long, wide 
outlet pipe, fixed at the back 
of the water-bath. The bath 
may be made to hold from 
six to twelve or more beakers 
at a time ; but it is not advisable to build it to hold more than 
twelve beakers, this being about the largest number of hanks 
which can be turned conveniently and efficiently by one person. 



Pi6. 90. — Experiiiieiital Eye-bath. 


Detection of Dyestuffs on the Fibre. 

• 

A sound knowledge of the different methods of applying the 
various dyestuffij is absolutely essential in order to successfully 
determine the dyestuffs and mordants which have been used in 
dyeing textile materials. 

For the purpose of a more exhaustive investigation the reader 
is referred to the excellent tables compiled by A. G. Green and 
others.^ 

^ Juurn. Sac. Dyers and ColoaristSy XXIIL, p. 232, 1907, 
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The reactions suggested by G. E. Holden ^ will be^ found useful 
for the rapid identification of the principal dyestuffs used in 
cotton dyeing. 

The principal reagents used are: — Chloroform and titanous 
chloride. The solubility of the azo-colours in tlie former was 
first noticed by R. Meldola, whilst tlie laitei’ was recommended 
as a reagent for the^dentific^ytion of dyestuffs by E. Knecht. 

1. The pattern is boiled in water. All shades dy^d direct with 
the substantive cotton dyestuffs “ bleed.” 

2. The pattern is boiled with a solution of titanous ehloride 
(the reagent must be first boiled with h, small (jmintity of hydro- 
chloric acid to remove Tni(*(’s of snlphin-etted hydrogen).. The 
substantive cotton dyestuffs dyed direct or developed or coupled 
are discharged to wdiite or yellow. The basic dyestuffs are in 
most cases completely discharged ; the fibre remains a dull 
yellow or brown colour. The i)res(mce of tainiate of titanium on 
the fibre ciin be confirmed by boiling the strii)ped pattern for a 
few seconds in a solution of logwood, when a dirty puce colour is 
obtained. The sulphur dyestuffs give off sulphuretted hydrogen. 
They are reduced by the action of titanous chloride, but on 
washing with water and exposure to air the colour returns. 
It should be mentioned that a number of the Vift dyestuffs and 
further, materials wdiich have been stripped with hydrosulphites 
and re-dyed with substantive dyestuffs, when boiled with titanous 
chloride, give off sulphuretted hydrogen. 

3. The pattern is treated with eold ehloroforin. Insoluble in 
chloroform are : The substantive cotton dyestuffs, dyed direct, 
after-treated, diazotised and developed or coupled ; the basic 
dyestuffs, when properly fixed ; the sulphur dyestuffs ; the 
Alizarines, exc8})t ^’jiere otherwise stated in the tables ; iron- 
buft‘ and catechu brown. Other dyestuff’s which are insoluble 
will be mentioned under the resf)ective headings? 

4. A sohUion of bleaehimj powder, 5^ Tw., with the addition 
of a ^mall quantity of acetic acid, is used for distinguishing 

some of the dyestuffs. 

• » 

* Journ. Hoc. Dyers and Colourists, XXV., p. 47, 1909. 
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Beds, Pinks and Clarets. 




i 

Clilorufoi III. 

nicacliiiij; Powder Solutiou. 

1. 

]\mnitraiii]iiie Pod. 

Intense aniW color- 

0 



ation. I 


2. 

l^ar iiiiitroi irthoanisi - 

Heddish-orange color- 

1 Not affected. 


(lii)o Hod 

afion. 

1 

:i. 

Azo l‘ink Jii^ 

Hoddi.sh-orango color- 

liright yellow-orange. 



ation. 

4. 

ChloranisidiDO Hod 

Hoddish -orange color- 

Very slowly discdiarged. 



ation. 

0. 

0. 

TMo I luli^o Siiurlot H. 
Alpha-iiaphthylaiiiJiio 

Hed-co]ourod*solution. « 
Intense red-coloiiiod 

» 


( ’lurct. 

solution. 


7. 

Pam Hod and Direct 

Intense amber color- 



lihie. 

ation. 


8 . 

Indantbreiic (daret G . 

Slightly soluble, brown 




ish-red solution. 


9. 

Thio Indigo Hed li. 

Strong red fluorescent 




solution. 


10. 

Vat Hed H. 

Strong rod fluorescent 




solution. 


11. 

llolindone Hed .‘i li. 

Hed -violet solution. 

r/ilortdr 




solution. 

12. 

Alizarine Hed. 

Insoluble. 

Maroon-coloured fibre. 

Hi. 

Hliodamine (9ii tannin, ^ 

Delicate lluorescent 



' chronio or alnmijia. 

tint. 


H. 

Ali'jarino liord(‘aiix. 

Insoluble. 

1 

Dirty brown. 



Violets. 




C'hloroforiii. 

1 « 

T })0 [’attf'rii is siiottcd with 




1 nitric acid. 

1. 

Tndanthrejio Violets. 

Heddish-V^olet fluor- 

Grej -black spot. 



escent solution. 

2. 

Thio Jiidigo Ked andl 

1 Hoddisb -violet fluor- 

Hcd-(!oloiirod spot. 


Iiuli^o mixtures. ! 

escent solution. 


Cihu Violvt Ji. 

' UluG-vioM sohition. 


4. 

Qlba Violot H. 

i 

Hod-violot sojiutum. 

^7“ 
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Beowns. 


1. ]\ira lirowri G 

con]ilpfl with piira- 
iiitmiiiline, • 

2. IJeiizidiiie on uljihn- 

or heta-naplitliol. 

3. Tolidine on aljiha- 

ov beta-iiaplithol, 

4. Para Eed and dimd 

or coupled blacks. 
Para Eed with Aniline 
black. 


6. Catechu brown. 


Olilorofonn. 

% 

Prowii coloration. 

Eed ccioration. 

PI I j ish - red colora- 
tion. 

Amber coloration*. 

Amber coloration. 

• • 

Very little acted upon. 


Tiiniioiis Clilonde. 


First red, gradually 
decolorised. 

Slowly discharged to a 
brownish-black, bo- 
(joming black pn ex- 
posure. 


Yellows and Oranges. 


1. Indanthreno Orange 
2 

3. Algole Yellows. 

4. Algole Orange E. 

0 . IMmulin e developed 
with phenol, or 
resorcino. 


6. Priimilino developed 

with bleaching 
powder solution. • 

7. Metanitraniline and 

nitrotoluidine de- 
•veloped on the fibre. 


Clilorofoim. 

Titiuious C'hlondt*. 

Insoluble. 

Eeduced to an orange. 

Slightly soluble, y ellow 

PJllO. ^ 

coloration. 

\"ery little altered. 

Slightly soluble, yellow 

{‘oloration. 

Eeddish- orange solu- 

— 

tion. 


In.soluble. 

Pright yellow ; diazo- 
tised and develojied 
’ with beta-naphthol, 
red. 

Insoluble. 

Prown ; cannot be dia- 
zotised and devel- 
oped. 

Very soluble, inteiiHe 

— 

orange *ooloured 


solution. 

1 • 


Alk aline Yellow and Oranae . — Incinerate and test the ash for 
mdrJants.^ , * ^ • 

Otrome Yellow and Orati^e .-— Bpot with ammonium sulphide, 
blackened. 
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Greens. 



Cliloroforin. 

Titaiions Chloride. 

1. Algole Green 13. 

‘2. Algole 1 )ark Green 13. 

3. Indanthrene Green 13. 

9 

4. Indanthrene Blue BS 

and Indanthrene j 
Yellow mixturoH. ; 

5. Brilliant Green. 

0. Malachite Green. 

t 

r 

Insoluble. 

Slightly soluble ; olive- 
(ioloured solution. 

Slightly soluHo ; green- 
ish-blue solution. 

Bright yollowisli -green 
solution. 

Green solution. 

; Green solutioi^. , 

i 

Hoddish-blue or blue. 
Ileddish-brown. 

f 

Grenat colour. 

Dirty blue to violet. 

Dull yellow to brown 
coloured fibre. 

Dull yellow to brown 
• coloured fibre. 


Blues. 



1 Cliloiolonn. 

Titanous Cliloride. 

1. Alizarine Blue. 

Blue solution. 

Brownish-black ; 
becomes bluer on 
exposure. 

2. Indigo Blue. * 

Blue solution. 

Decolorised ; very 

f 


dark shades, fibre 



olive to blue tinted. 

3. Ciba Blues. 

Very soluble ; very 
bright blue solution. 

Green to olive. 

4. Dianisidiue Blue. 

Violet solution. 

— 

5. Indanthrene Blue BS. 

Slightly soluble; blue 
coloration. 

— 

6. IndantlireneBlue HO. 

Blue -violet iluorescent 
solution. 


7. Indanthrene Dark 

Very slightly soluble; 

— 

Blue BO. 

bluish-green solu- 
tion with red liuo-, 
roscence. 


8. Indanthrene Dark 
Blue BT. 

JT 


9. Algole Blue 3 G. 

Slightly soluble ; blue 
coloration. 

Black. 

10. Algole Blue OF. 

Slightly soluble ; blue 
coloration. 

Grenat shade. 


f 


Spot the pattern with strong nitric acid: — Ciba Blues are 
slowly acted upon ; brown spot, which gradually^ changes to a 
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light dirty blue tint. Indigo gives a yellow spot syirrounded by 
a green rim. 


Blacks. 




n 

Chloroform. 

Titanous (Jhlorido, 

1. Direct lilackft. 

Insoiulde. 

Decolorised. 

2. Direct Blacks, dia- 
zotized and devel- 
oped, or coupled. 

IiiHoliible. 

Dccoloi4sed. 

1 

3. Basic Black, on tan- 
nin and antimony, 
or iron mordant. 

Insoluble. 

Dull yellow to brown. 

4. Logwood Blacks. • 

Tnsolffble. 



0 . Azophor Blacks. 

Very soluble, red-violet 
to blue-violet solu- 
tion. 

j 

6. Aniline and Diphenyl 
Blacks. 

Insoluble. 

Brown. 

7. Naphthalene and 
Anthracene Mor- 
dant dyestuffs on 
Chrome. 

Insoluble. 

Brown to brownish- 
black. 

8. Sulphur Blacks. 

i 

Insoluble. 

Brown ; giving off sul- 
phuretted hydrogen. 


Logirood Black , — Boiled with dilute hydrochloric acid, the 
colour is stripped, solution red or orange. 

Pattern Treated with Bleachmf Powder Solution, 5° Tw., then 
add a little acetic acid ; allow to stand, pour off the liquid, sour 
with cold acetic acid, and wash : — Chrome Mordant Dyestuffs 
are discharged, fibre yellow to yellowish -brown. Test also for 
chromium. 

Prusmate Aniline Blacks . — Fibre olive to green coloured. 

Other Aniline Blacks and Dijdienyl Black. — Fibre red-brown. 

Testing the Fastness op Dyestuffs. 

• 

It may be of importance in many cases to ascertain the 
fastness of a dyestuff to washing, light, bleaching, etc. In order 
to carry out the tests, the dyestuff should be dyed on the 
material olh^which it is to be actually^ used, and by the method of 
dyeing which is employed in the works. The kind of test and 
the strength of the testing solutions will naturally have to be 
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chosen in accordance with requirernents. It is, therefore, impos- 
sible to give hard and fast rules fortesting, but the following'' 
tests may he taken as typical : — 

Washiuff Teat. — White and dyed yarn are plaited together 
and boiled for 10 to 20 minutes in a *to 1 per cent, solution 
of soap. The soap should he absolutely neutral. Marseilles 
soap may be used for this ])urpose. ^ In ord^r to ascertain how 
the dyestuff \yil] behave in tJie laundry, the plaited hank should 
^be boiled with a solution of soap to which a sinall quantity (0‘5 
per cent.) of soda ash has been added. After boiling for 20 to 30 
minutes, roll up the hank in a piece of white calico and wring 
well by hand. 

Fastness to Water . — In order to ascertain 4he fastness to water 
and to “ bleeding,” the dyed yarn should be plaited together with a 
white hank and boiled in distilled water for 10 to 20 minutes. 
In many cases (substantive cotton dyestuffs) this test is more 
severe than boiling with soap or soap and soda. 

Fastness to Acids, — This test is chiefly applied to the substan- 
tive cotton dyestuffs. The dyed material is immersed for some 
time in a 5 per cent, solution of acetic acid or a weaker solution 
of sulphuric or hydrochloric acid. Shades dyed on cotton warps 
which have to be cross-dyed should not change when boiled for 
J hoyr in a y'o per cent, solution of sulphuric acid. 

Fastfiess to BleaeJilng , — When testing the fastness of a dyestuff 
to bleaching it is necessary to pass the dyed hank through all 
the operations through which it would have to be taken in the 
works. It is, therefore, necessary to first ascertain its fastness to 
boiling. If kiers are available, it is best to boil the dyed 
pattern along with yarn which is being boiled for bleaching. 
The “ ash boil should be conducted in an open kier for«6 to 8 
hours, whilst the “ caustic boil ” should Ije carried out under 
pressure (about 15 lbs.) with soda lye at 2° Tw., for 8 to 10 hours. 
An open kier is i5sed for the liifie boil ” ; time of boiling |rom 
4 to 6 hours. In order to ascertain the fastness to chlorine, the 
boiled hank is now immersed for about 1 hour in a bleaching 
powder solution at 1° to 1 Tw. The hank is finally washed, 
soured, washed and dried. ^ 

Fastness to Kuhhing. — ThO dyed material is rubbed on a piece 
of white calico or on a sheet of white paper. 
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Fastness to Hot-pressing or Steaming , — Dyestuffs jvhich chaugo 
their shade or which volatilise from the fibre are unsuitable for 
hot-press finishes. In order to ascertain the fastness to hot- 
pressing, the pattern may be placed between sheets of filter paper 
and pressed with a heated flat-iron. 

Fastness to Stree{ Dirt and Mud . — The dyed pattern is either 
spotted with a 10 per cent. s(riiition of sodium carbonate or with 
quicklime made into a paste with water, allowed to .dry in the air 
and brushed. , 

Fastness to Perspiratkw . — Various tests have been suggested 
for this purpose. The pattern may be exposed to the perspira- 
tion of a horse by plackig it*under the saddle. Ermen suggests 
the following test : 10 c.c. of glacial acetic acid and 10 grins, of 
common salt are dissolved in 100 c.c. of water. Immerse the 
dyed pattern in this solution, heat gradually to 60° C., remove 
the pattern and allow to dry at the temperature of the air, brush 
off the crystalline deposit and compare with the original pattern. 

Fastness to Light . — The dyed pattern, partly covered with card- 
board, should be exposed both under glass and also in the open 
air, along with a pattern dyed with a standard dyestuff of known 
fastness. The action of the light may be accelerated by spraying 
water, by means of a flower-spray, from time Uo time, on the 
patterns. • 

F. Y. Kallab has designed a very useful apparatus in* which 
the patterns are exposed to sunlight which passes through a 
suitable condenser. The apparatus is provided with a clock by 
means of which the position of both the condenser and the 
patterns changes with that of the sun. 

Very powerful electric arc lamps, of the searchlight type 
employed on ships, are also used for exposing dyed patterns in 
place of sunlight, b»t the results are not always comparable 

with those obtained by exposure to sunlight. 

• • 

Examination of the Textile Fibres. 

In nearly every case the textile fibres may be readily distin- 
guished irom each other bf^ means of the microscope. # The 
following reactions may be applied iff addition : — 

Burning . — The animal fibres, wool and silk, burn slowly ; the 

B.D» C 
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smoke has ^he smell of burnt horn, and gives an alkaline 
reaction. The vegetable fibres burn more quickly ; the smoke 
has an acid reaction. 

BoUiiifi Caiisilc Soda L//c.— The animal fibres are soluble, the 
vegetable fibres insoluble. Hemp and jute (lignilied fibres) turn 
yellow or yellowish brown. 

Alkalinr Load Solidioa (Pluinhih’ of Soda). — Wool becomes 
brown to blabk when treated with a warm solution obtained by 
* adding caustic soda to a solution of acetate of lead. 

SnlpJiuric Arid, 168''^ Ta\ — Wool insoluble, silk and the vegetable 
fibres dissolve. 

Anmoifiacal Cupric Oxide Solution (SclnvV^itzer’s Keagent). — 
Insoluble are wool, jute, ('liinagrass and Cliardonnet silk ; 
soluble are silk, cotton, linei] and the othe-r artificial silks. 

Liijno CelluloHCs {dufe) are (coloured red with a sf)lution of 
phloroglucinol in alcohol and liydrochloric acid. 

The arti ficial hUJch lose considerably in strength when moistened 
with water ; natural silk is not affected. 

Chardonuet Silk (Nit rocrlJ alone Silk, Collodion Silk) turns blue 
with a solution of dijdienylamine in strong sulphuric acid. 

Chardonuet Silk is dyed strongly with basic dyestuff’s (^Methyl 
Violet) j whilst the other artificial silks (Paalif Silk, (llanzHtoff, 
Viscose Silk) dye much lighter shades. 
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* APPENDIX 

Table of %he Elements, titeiii Symi^ols \nd 
Atomic AVeioiits ( 1911 ). 


= 10 . 


Aluminium 

! 

A1 

27-10 

" Neodvmium 

Nd 

1-14 -do 

Aiitimcmy 

Sb 

120-20 

Neon 

Ne 

20-20 

Argon 

Ar 

1 do -88 

Niekel 

Ni 

08-08 

Arson ic 


t 71^)0 

1 Niobium 

Nb 

9d-00 

Hurium 

lUi 

! Jd7-d7 

' Nitrogmi 

N 

14-01 

Ocrylliuni 


' 0-10 

<bnnum 

Os 

100-90 

Hisniuth 

Hi 

208-00 

j, Oxvgen 

() 

10-00 

lioron 

! H 

1 1 -00 

|l Halladiuni 

Pd 

100-70 

Hroniino 

Hr 

79-02 

Hhosjdioius 

1’ 

1 dl-04 

( 'admium 

: ('d 

112 10 

1 Idatinum 

Pt 

! 190-20 

( 'msiiim 

1 Ls 

ld2-81 

I Potassium 

K 

! d9-K) 

( 'alcium 

1 ('a 

40-00 

Vraseodvinium 

Pr 

i 140-00 

( ’arbon 

1 

12-00 

, Kadi uni 

Ka 

! 220-40 

( 'oriinn 

(V 

140-20 

I Eh odium 

Eh 

1 102-90 

(Jhlori riG 

i (’1 

d.3-4() 

1 Kubidium 

1 Eb 

80-40 

(’hi'omiuin 

: ('r 

02-00 

Kuthenium 

i JUi 

101-70 

( V)l)alt 

1 E‘> 

.)8-07 

Samarium 

Sm 

100-40 

( ’o])por 

I ( ’ll 

(Id -07 

Scandium 

• Sc 

d4-10 

Dysjirosiuni 

I J)v 

102-00 

Selenium 

Se 

•9-20 

Erbium 

1 Er 

107-40 

Silicon 

Si 

. 28-dO 

l^birojdum 

1 Eu 

102-00 

Silver 

Ag 

107-88 

Eluoi'ino 

F\ 

10-00 

Sodium 

Na 

2 d-oo 

Cfttllium 

' (bl 

09-90 

Strontium 

Si- 

87 -Od 

(ladoliniiim 

j ikl 

107-d0 

Sul] dim- 
Tantalum 

s 

d2-07 

(Jermauinm 

1 (to 

72-00 

Ta 

181-00 

(^old 

j All 

197-20 

Lllurium 

Te 

127-00 

Jlolium 

1 Ho 

d-99 

Terbium 

Tb 

109-20 

Hydrogen 

1 

1-008 

Thallium 

Tl 

204-00 

Indium • 

' In 

H 1-80 1 

Thoiium 

Th 

2d2-40 

Iodine 

1 

120-92 1 

Thulium 

Tu 

108-00 

Iridium 

lOd-10 

1 Tin 

Sn 

119-00 

Iron 

l^e 

00-80 

Titanium 

Ti 

48-10 

Krypton 

Kr 

82-90 

*l'ungsten • 

W 

184-00 

Lanthitniim 

La 

IdO-OO 

Uranium 

U 

2d8-00 

Lead i 

l»b 

207-10 

Vanadium 


51-00 

Tiithium 1 

Id 

0-94 

Xenon 

X 

ldO-20 

Ijutetinm 

Lu i 

174-00 j 

Ytti'rbium 

Yb 

172-00 

Magnesium 

Mf? 

24-d2 1 

Yttrium 

Y 

89-00 

Manganese • 

Mn 

04-<id 1 

Zinc 

Zn j 

80-87 

Mercury ^ 

Molybdenum 

iis 

Mil 

200-00 ii 
96-(H) 1 

Ziro*)nium 

Zr ! 

90%0 
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IIyduometers. 


In the works the specific gravity of a liquid is usually deter- 
mined by means of the hydrometer. Two tjypes are employed — 
the specific gravity hydrometer, by means of which the specific 
gravity can be directly ascertained, and the hydrometers which 
are graduated in degrees. In England, the Twaddle hydrometer is 
generally used. The degrees Twaddle bear a direct relationship 
to the specific gravity, whilst this is not the case in the Beaume 
hydrometer which is in use on the Continent. 

• f 

Conversion of degrees Twaddle into specific gravity : — 


Specific gravity == 


degrees Tw. X 5 + 1,000 

i,000 


Conversion of specific gravity into degrees Twaddle ; — 

m jji specific gra\ity X 1,000 — 1,000 

Degrees Twaddle = — ^ — 

5 


Whilst Beaume hydrometers are provided for liquids lighter 
than water, the specific gravities are given for these liquids in 
England. 

Bmume/s Hydrom eter . — 

For liquids lighter than water: — The point to which the 
hydrometer sinks into a solution of 1 part of common salt in 
9 parts of water is marked 0°, whilst the one to which it sinks 
into pure water is marked 10°. 

For liquids heavier than \y#ter : — The point to wjjich the 
hydrometer sinks in puraj^'ater is marked 0°, and the point to 
which it sinks in a 10 pejf^nt. solution of cbmmon salt (at 17° C.) 
is marked 10°. ^ # 

The rational scale ” of the hydrometer is obtained by faking 
as 0°, the point to which the hydrometer sinks in pure water at 
15° C., whilst the point to which it sinks in pure sulphuric acid, 
of specific gravity 1,842 (at 15° C.)» is marked 66°. 
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Comparative Table of Hydrometer Degrees Twaddle, 
Beaume and Specific Gravities at 50° F. 


Si*. (!r. 

Dpgrf'ns 

Beaiiini'. 

....... _ % 

% 

Tvvud(ll<‘. 

Sp (’.I. 

l)PHr(*es 

]Jpiuiin6. 

l)ej>reps 

Tvvaddlt*. 

I'OOO 

0*0 

• 

0 

1*220 

26*0 

44 

I ' OO .’) 

0*7 

1 

1*225 

26*4 • 

45 

l-OlO 

1*4 

2 

1*230 

26*9 

46 

poir) 

2*1 

3 

1*‘235 

27*4 

47 

l -()2() 

2*7 

4 

1*240 

27*9 

48 

1*025 

3*4 

5 

1*245 

28*4 

49 

i*o:io 

4*1 

0 

1*250 

28*8 

50 

1*035 

4*7 , 

% 7 • 

. 1*255 

29*3 

51 

1*040 

5*4 

8 

1 *260 

29*7 

fl 2 

1-045 

6*0 

9 

1*265 

30*2 

53 

1*050 

6*7 

10 

1*270 

30*6 

54 

1*055 

7*4 

11 

1*275 

31*1 

55 

1-000 

8*0 

12 

1*280 

31*5 

56 

1*005 

8*7 

13 

1*285 

32*0 

57 

1*070 

9*4 

14 

1*290 

32*4 

58 . 

1*075 

10*0 

15 

1*295 

32*8 

59 

1*080 

10*6 

16 

1*300 

33*3 

60 

1*085 

11*2 

17 

1*305 

33*7 

61 

1*090 

11*9 

18 

1*310 

34*2 

62 

1*095 

12*4 

19 

1*315 

34*6 

63 

1*100 

13*0 

20 

1*320 

35*0 

64 

1*105 

13*6 

21 

1*325 

35*^ 

65 

1*110 

14*2 

22 

1*330 

35*8 

66 

1*115 

14*9 

23 

1*335 

36*2 

6 f 

1*120 

15*4 

24 

1*340 

36*6 

Ii8 

1*125 

16*0 

25 

1*345 

37*0 

69 

1*130 

16*5 

26 

1*350 

37*4 

70 

1*135 

17*1 

27 

1*355 

37*8 

71 

1*140 

17*7 

28 

1*360 

38*2 

72 

1*145 

18*3 

29 

1*365 

38*6 

73 

1*150 

18*8 

30 

1*370 

39*0 

74 

1*155 

19*3 

31 

1*375 

39*4 

75 

1*160 

19*8 

32 

1*380 

39*8 

76 

1*105 

20*3 

33 

1*385 

40*1 

77 

1*170 

20*9 ^ 

34 

1*390 

40*5 

78 

1*175 

21*4 

35 

1*395 

40*8 

79 

1*180 

22*0 

36 

► 1*400 

41*2 

80 

1*!85 

22*5 

37 

1*405 

41*6 

81 

1*190 

23*0 

38 ’ 

1*410 

42-0 

82 

1*195 

23*5 

39 

1*415 

42*3 

83 

1*200 

24*0 

40 

1*420 

42*7 

84 

1*205 

24*5 

41 

1*425 

43*1 

85 

1*210 . 

25*0 

. 

1*430 

43*4 

8^) 

1*215 

# 25*5 

43 

1*^35 

43*8 

87 • 
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Co.MrAiuTiVE Table of Hydrometer Degrees Twaddle, 
Deaume and Si’ecifjc Gravities at 50 ° F.- continued . 


Sp. (ir. 

JW'Jiuint'. 

Dci^rms 

Twaddle. 

f 

Sj). (ii. 

Dejjroes 

Bomime 

Di'frrees 
'J' wad die. 

1-44(1 

44-1 

88 

Vo 55 

57-1 

101 

1-445 

. 44-4 

89 

1-000 

57-4 

102 

1-450 

4*1-8 

90 

1 -005 

57*7 

100 

1-455 

45-1 

91 

1-070 

57-9 

104 

l -4()0 

45-4 

92 

1-075 

58-2 

105 

1-41)5 

*15-8 

90 

1-080 

58-4 

100 

1-470 

40-1 

94 

1-085 

58-7 

107 

1-475 

40-1 

95 

(-090 ' 

, 58-9 

108 

1-fcSO 

40-8 

90 

1-095 

59-2 

109 

1-485 

47-1 

97 

1-700 

59-5 

140 

1-400 

47-4 

98 

1-705 

59-7 

141 

1-405 

47-8 

99 

1-710 

00-0 

142 

1-500 

48-1 

100 

1*715 

00-2 

140 

1-505 

48-1 

101 

1-720 

00-4 

144 

, 1-510 

48-7 

102 

1-725 

00-0 

145 

1-515 

49-0 

100 

1-700 

00-9 

140 

1-520 

49-4 

104 

1-705 

01-1 

147 

1-525 

49-7 

105 

1-740 

01-4 

148 

l -5;50 

50-0 

100 

1-745 

01-0 

149 

l '5; i 5 

50-0 

107 

1-750 

01-8 

150 

1-540 

50-0 

108 

1*755 

02-1 

151 

1-545 

;)0-9 

109 

1-700 

02-0 

152 

1-550 

51-2 

110 

1 *705 

02-5 

150 

1-555 

51-5 

111 

1-770 

02-8 

154 

l -5()0 

51-8 

112 

1-775 

00-0 

1 55 

1-505 

52-1 

110 

1-780 

00-2 

150 

1-570 

52-4 

114 

1 -785 

00-5 

157 

1 *575 

52-7 

115 

1-790 

00-7 

158 

1-580 

50-0 

no 

1-795 

04-0 

159 

1-585 

50-0 

117 

1-800 

04-2 

100 

1-590 

50-0 

118 

1-805 

04-4 

101 

1-595 

50-9 

119 

1-810 

04'0 

102 

1-000 

54-1 

120 

1-815 

04*8 

<100 

1-005 

54-4 

121 

1 -820 

05-0 

104 

1-010 

54-7 

122 

1 -825 

‘ 05-2 

105 

1-015 

55-0 

120 

1-800 

05*5 

100 

1-020 

5 f -2 

124 

• 1-805 

05*7 

107 

1-025 

55*5 

125 

1-840 

05-9 

108 

i-ooo 

55-8 

120 

1-845 

00-1 

109 

1-005 

50-0 

127 

1-850 

00-0 

170 

1-040 

50-0 1 

128 

1-8,55 

00*5 

171 

1-045 

50-0 j 

129 

1-800 

00*7 

172 

1-{150 

f 

50-9 

100 

,1-805 

07-0 

^ 173 
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Comparative Table of Hydrometer Degrees Beaume, 
Twaddle and Specific Gravities at C. 


Sp. Gr. 

J)cgrct's 

Dt'grpcs 

Sp. (ii. 

Di'gi ('('s 

1 )l‘gl 008 

Hailing*. 

jj'wadiilo. 


Twaddle. 

i-ooo 

0 % 

0-0 

1*252 

29 

50-4 

loo: 

1 

M« 

1*200 

00 

52-0 

l-OH 

2 

2-8 

1-274 

01 

54*8 

1 •022 

0 

4-4 

l-:85 

02 • 

57-0 

1-029 

4 

5-8 

1 -297 

00 

59-4 

l-o:j7 

0 

7‘ 4 

1 -oivs 

04 

01 -0 

f04r) 

() 

9-0 

1 -020 

05 

04-0 

1-0, V2 

7 

10-4 

1-012 

00 

00-4 

1 -ooo 

8 

^ 12-0 

1-.045 

07 

09-0 

1 -007 

9 • 

• 10-f 

1 057 

OS 

n-4 

i-07r> 

10 

15-0 

1-070 

09 

74-0 

i-oh;i 

11 

10-0 

1*080 

40 

70-0 

ro9i 

12 

18-2 

1-097 

41 

79-4 

MOO 

10 

20-0 

1 410 

42 

82-0 

1-1(18 

14 

21-0 

1-421 

10 

84-8 

Ml() 

17) 

20-2 

1-408 

44 

87-0 

M2j 

K) 

25-0 

1*450 

45 

90-0. 

1-104 

17 

20-8 

1-408 

40 

90-0 

1-142 

18 

28-4 

1-480 

47 

90-0 

Mo2 

19 

;io-4 

1-498 

48 

99-0 

M()2 

20 

02-4 

1*514 

49 

102-8 

M7l 

21 

01-2 

1 500 

50 

100-0 

1-180 

22 

00-0 

1-540 

51 

109-2 

MOO 

20 

08 0 

1*500 

:£ 

112-0 

1-200 

24 

40-0 

1-580 

50 

110-0 

1-210 

25 

42-0 

1 -597 

54 

;i9-4 

1-220 

! tiO 

41-0 

1-015 

55 

120-0 

1*201 

1-241 

1 

28 

40-2 

48-2 

1 -005 

oO 

120-8 


Comparison of Thermometric Scales. 

= degrees Centigrade ; K. = degrees Beaniiuir ; 

= degrees Fahrenheit. 

Conversion of degrees of one^into degrees of another scale: — 

* ° R 5 

°C. = ^C. = rF. -32>X; 

° R. = ° --4 ; ° R. = (° F. - 32) -^ ; 

• op* 0 • 

' " F. = -^-9 + 32 ; •“ F. = -p.9 + 32. * 

0 4 
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c 


Centigrade. 

Reaumur. 



Fahrenheit. 

Centigrade. 

c 

1 

K 

Fahrenheit. 1 

i 

Centigrade 

s 

S 

p 

1 

Fahrenheit. 

+ 100 

f 8(H) 

4 2120 

+ 53 

+ 42 4 

+ 127-4 


+ 4-8 

+ 42-8 

0 !) 

79-2 

210-2 

52 

41-0 

1' 12.5-0 

5 

4-0 

41-0 

!)H 

78-4 

208-4 

51 

40-8 

12 : 4-8 

4 

3-2 

39-2 

97 

77-0 

* 200-0 

50 

40 0 

122-0 

3 

2-4 

37-4 

» 90 

70-8 

204-8 

19 

:49-2 

120-2 

2 

1-0 

35-0 

9.“) 

70 0 

2o:4-o 

48 

38-4 

118-4 

1 

0-8 

33-8 

94 

75*2 

201-2 

47 

37-0 

110-0 

0 

0-0 

:42-o 

9:4 

74-4 

199-1 

40 

:40-8 

114-8 

-^1 

-0-8 

:40-2 

92 

7;4(; 

197-0 

45 

:46-0 

11 : 4-0 

2 

1-0 

28-4 

91 

72 8 

195-8 

44 


« 1 1 1 -y 


2-4 

20-0 

90 

» 72 0 

1!)4 0 

43 

34-^ 

109-4 

" 4 

3-2 

24-8 

.S'J 

71-2 

192-2 

42 

33-0 

107-0 

.5 

4-0 

23-0 

ss 

70-4 

1 90-4 

41 

32-8 

10.5-8 

<; 

4-8 

21-2 

87 

09*0 

188-0 

40 

:42 0 

104-0 

7 

5-0 

19-4 

86 

08'8 

180 8 

:49 

31-2 

102-2 

8 

0-4 

17-0 

8.) 

08 0 

185 0 

38 

3:) 4 

100-4 

9 

7 2 

1 5-8 

81 

07‘2 

18H-2 

37 

29-0 

98-0 

10 

8-0 

14-0 

S'l 

06‘4 

181-4 

:4(; 

28-8 

90-8 

11 

8-8 

12-2 

82 

05'0 

1 79-0 

35 

28-0 

95-0 

12 

9-0 

10-4 

81 

04 8 

177-8 

34 

27-2 

93-2 

13 

10-4 

8-0 

80 

0I‘0 

170-0 

:i:i 

20-4 

91-1 

14 

11-2 

0-8 

79 

O.'l 2 

174-2 

32 

25-0 

89-0 

15 

12 0 

5-0 

78 

021 

172-4 

31 

24-8 

87-8 

10 

12-8 

3-2 

77 

Oi-0 

170-0 

:4o 

24-0 

80-0 

17 

13 0 

1-4 

76 

00-8 

108 8 

29 

23-2 

84-2 

18 

14-4 

0-4 

7r> 

0 H) 

107-0 

28 

22-4 

82 4 

19 

1.5-2 

2-2 

71 ' 

59-2 

105-2 

27 

21-0 

80-0 

20 

lO-O 

1-0 

7:4 

. 58 4 

io:4-4 

20 

20-8 

78-8 

21 

10-8 

5-8 

72 

57‘0 

lOI-O 

25 

20‘0 

77 0 

22 

17-0 

7-0 

71 

50‘8 

159-8 

24 

19-2 

75-2 

23 

18-4 

9-4 

70 

50*() 

158-0 

2.4 

18-4 

73-4 

21 

19-2 

11-2 

09 

55 ‘2 

150-2 

22 

17-0 

71-0 

25 

20-0 

13-0 

08 

54 '4 

154-4 

21 

10-8 

09;8 

2); 

20-8 

14-8 

07 

514 0 

152-0 

2» 

10-0 

08-0 

27 

21-0 

10-0 

06 

52-8 

150-8 

19 

1.5-2 

00-2 

28 

22-4 

18-4 

O.") 

52-0 

149-0 

18 

14-4 

04-4 

29 

23-2 

20-2 

04 

51-2 

147-2 

17 

1 : 4-0 

02-0 

30 

24-0 

t . 22-0 * 

o :4 

50'4 

145-4 

10 

12-8 

00-8 

31 

24-8 

2:+8 

02 

49-(; 

143-0 

15 

12-0 

59-0 

•:42 

25*0 

2 . 5-0 

01 

48'8 

141-8 

14 

11-2 

57-2 

33 

20-4 

27-4 

00 

48-0 

140-0 

13 

10-4, 

55’4 

34 

27-2 

29-2 

59 

47*2 

13^2 

12 

9-0 - 

53-0 

35 

28-0 

31, -0 

58 

464 

i:46-4 

11 

8-8 

51-8 

30 

28-8 

32-8 

57 

45*6 

j:44-g 

10 

8-0 

50-0 

37 

29-0 

34-0 

56 

44-8 

1:42-8 

9 

7-2 

48-2 

38 

30-4 

30-4 

55 

440 

131-0 

8 

0-4 

40-4 

39 

31-2 

38-2 

54 

« 

4:4-2 

129-2 

7 

5-0 I 

44-0 

s 

40 

32-0 

40*0 
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Basis of the Count Systems of Yarns. 


CLASS I. 


Lciufth ^hiita pcv Wmfht Unit — Count. 




Cotton, English 
Cotton, French 
Linen 
Worsted . 
Wool, French . 


Lcii^^tli Unit, 

Wfif'lit Unit, 

y finis ])Pi 11), of 
• No. 1. 

840 yds. 

1 lb. 

840 

1,000 metres. 

500 grins. 

992-12 

300 ^yds. • 

1 11). 

300 

S60 yds. 

* 1 lb. 

500 • 

100 metres. 

1,000 grins. 

490 


cJjAss ir. 

Weight Unita jyev Length Unit = Count. 


J ute 

Silk and arti-) 
ficial silk, 
denier . ) 
Silk, dram 


14,100 .yds. 

470 metres. 
1,000 yds. 


1 11). 11,400 

( 583-33 I • 

! deniers = ' 4,441,049 

( 1 0 ^ 5 . ) i 

1 dram. 250,000 


1 denier = 0-053 grm. 

,1 hank of cotton yarn measures 840 yds. 

1 lea*= 120 yds. 

1 hank = 7 leas. • 

Of a No. 10 yarn, 10 hanks §f 840 yds. each* weigh 1 Jh. and 
of a*No. 40 yarn, 40 hanks of 840 yds. each weigh 1 lb.; but 
1 lb. of 2/40s yarn contains 20 hanks of 840 yds. each, and 1 Ib, 
of 8/60s yarn contains 20 hanks of 840 yds. each. 



Table of Constants for comparing Counts of Yarns. 
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When comparing yarn«^ ipp cliff ei-ent classes, if i vide the constant by the count: thus SOs cotton = (5288 -h SO) deniers 
silk, or artificial silk. 
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Engineering Calculations.^ 

Circiunferenre of (■iirlea , — 

]) = diameter. C = circumference. 

C = ttD = 3*1416 J), 

D = ^=z 0-31f^31 C. 


Arca^i of 

I) =z diameter. A — area. 


A = " //“ = •7(S.5-^1 M 


1 ) = 


4 

Va 

V- 


= l*Ti.Sl v'.l. 



Siii'f((r(‘.s of TiiJk'H <rr (Ujlhidwa . — 


D — diameter of tube or cylinder in inches. 

L = length of tube or cylinder in inches. 

A = area of surface of tube or cylinder in square feet. 


3*1416 1)L 


CapacUi/ of Plpca per Foot of Lf)i(/fh, or DL^clnfirpiu/ Fapacitp of 
PumpH per Fool I'rarcl of Piston, In Jnipenal GalUms. 

I) z=z diameter of iuj)e or pump barrel in inches. 

C == capacity ])er foot of length iji Imperial gallons = 
03397 7A 

Capacity of a Square Vessel , — 

Muftiply length X width X height in feet = cubic feet. 
Multiply cubic feiit X 6*22786 = gallons. 

Voljune of a Cylinder. — 

V = area of base X perpendicular height. 

Weight of Water 0*16 cubic feet = 10 lbs. 

^ The *f(illowing piiblicatioifs have^ been consulted:- R *A.^Loiv'» 
PoeJeeC Booh, Longmans, Green & Co. ; Moksworih's Pocket Book, 
E. & E. N. Bpon, litd. 
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Pressure corres^oudinfi to given Heads of — 

(Water at maximum density, 89*2° F*.). 

H — bead in feet. 

P = pressure in lbs. per square inch = *4385 H. 

H = 2*807 P. « 

h = bead in incbes. 

P = pressure in lbs. per square inch = ■08C08 Ji. 

Pressure per square foot = 62*4 if. 

t 

, Quantity of Heat. 

Unit of Heat. — A unit of heat is tbe quantity of beat required 
to raise a unit mass of pure water one degree in temperature, tbe 
water being at its temperature of maxjmui^i density. 

The British thermal unit of heat (B.Th.U.J is tbe quantity of 
heat required to raise one pound weight of pure water one degree 
in temperature, on Fahrenheit’s scale. This may be called the 
poiunUdegree Fahrenheit unit. 

In the kilogramme-degree unit tbe kilogramme is the unit of 
mass, and the centigrade scale is used. This unit is called the 
major caloric, but frequently it is called simply the calorie. 


Combustion and Fuel. 

The calorific power of a fuel is the number of units of heat 
produced by the c'vimhustion of 1 lb. weight of this fuel. 

The fheoretical evaporative power of a fuel is stated in lbs. of 
water evaporated from and at 212° F., and is obtained by 
dividing the calorific power of the fuel by 966. 

Calorific Power and Evaporative Power of Fuels. 


Calorific Power 
m B.Tli.U. 


• ' i 


Evaporative 
Power in lbs. of 
Water from^nd at 
m° K 


Wood, air dried, with 20 7o water ^ 
Peat, air dried, with 20 % water . 
Coal : lignite, air dried . . . : 

Coal : bituminous, average 
Coal : anthracite, average 

Petroleum ^ . . . . | 


5.600 

6.600 
11,000 
14,100 

15.000 

12.000 
18,700 
20,000 


5*80 

6*78 

11*39 

14*60 

16*53 

12*42 

14H8 

20*70 
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St I? AM. 

> 

Saturated Steam . — Steam at a given temperature is said to be . 
saturated when it is of maximum density for that temperature. 
Steam in contact with water is saturated steam. 

Superheated Steam . — If dry saturated steam is heated when 
not in contact with water, its temperature is raised and its 
density is diminished, or its pressure is raised. The steam is 
then said to be superheated. , 


Pressure, Temperature and Volume oe Saturated Steam. ^ 


PreHsure in Atiiiosi»liL»i»*s. 

IVnilieruture, Deyrrtw C. 

Voluiim in Cubic Metres, 
of 1 Kiio. Stenra. 

1-0 

* IpO'O 

1*646 

1-5 

112*2 

1*114» 

2-() 

121*4 

0*845 

2-5 

128*8 

0*772 

8-0 

185*1 

0*574 

8-5 

140*6 

0*496 

4-0 

145*4 

0*438 

4-5 

149*1 

0*392 

5*0 

153*1 

0*355 

5*5 

156*8 

0*326 

0*0 

160*2 

0*301 

(V5 

168*5 

' 0*280 

7*0 

166*5 

• 0*262 

* 7*5 

169*4 

0*246 • 

8*0 

172*1 

0*232 

9*0 

177*1 

0*210 

10-0 

181*6 

0*191 

■ 20*0 

214*7 

0*109 


1 atmosphere = 14’707 lbs. per square inch absolute pressure 
= 29^92 inches of mercury. 

Weight of Materials. 



Sp. Gr. 

Weisht of a 
Cubic Foot. 

Weight of a 
Cubic Inch, 

Distilled water, 89"^ F. 

1 

62*425 

0*036 

Acetic acid .... 

1*06 

66*0 

0*038 

Hydrochloric acid 

1*2 

75*0 

0*043 

Nitric acid .... 

1*217 

75*0 

0*044 

Sulphuric acid . . ^ 

1*84 

116*0 

05066 

Olive oil ^ . 

0'915 

57*0 

0*0^8 

Steam (at one atmosphere) 

0*00061 

0*038 

0*000022 
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Weight of Pipes. 

7) = outside diameter of pipe in inches. 
d = inside diameter of pipe in inches. 
jr = weight of a lineal foot of pipe in lbs. 

II ’- ' 

K = ‘2*45 for cast iron. 

= 2d)4 for wrought iron 
2*82 for brass. 

— 8*08 for coi)per. 

— 8*86 for lead. 

Pumps. 

J) = ^diameter of pump in inclrjs. * 

S = stroke of pump in inches. 
jy^.S X 0*7854 = cubic inches. 

7)lN X 0*002888 = gallons. 

7>lN X 0*0004545 ^ cubic feet. 

X 0*02888 = lbs. fresh water. 


Centrifugal I^umps. 


1 

Diameter of fan, inches . 

i 

12 

L) 

18 ■ 21 

21 

80 

Discharge, galls, per mm. 

1,200 j 

1,800 j 

2,700 8,000 j 

*1,800 1 

7, .700 

1 1 

^ 1 




1 


Number of Teeth in AViteels. 


N = number of teeth in driving wheel. 
n = number of teeth in driven wheel. 

It = revolutions of driving wheel. 
r = revolutions of driven wheel. 

_ Nit 
r ' ~~ n ' 


c 

Speed of Belt and Hope Pulleys. 


D and d = diftmeter of driving and driven pulleys resj^c- 
tively. 

R and r = revolutions per minute of driving and driven 
pulleys respectively. 

V = gpeed of belt or rope in feet p§r minute. • 


t 



d 


m 

/• * “ 74 * 


Dit 

r = r- 
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r = ^ X 1> (feet) X IL ^ 

22 

= ^ X (I (feet) X r. 

In a train of pulleys^, let 7>i, /> 2 , ete., be the diameters of the 
driving pulleys ; let di, etc., he the diameters of the driven 
pulleys ; let Ji and r he the number of I’evolutions per minute of 
the first and last pulleys respectively, 


then r = R X 
and R =z r X 


Ih X />2 X 7 ) 3 , otc. 
di X di X da, etc.’ 
X d 2 X da, etc. 


. 7>i X 7>2 X Ra, etc.' 

Pest speed for belts, between 2,000 and 4,000 feet per diinute. 
Pest speed for ropes, 4,800 feet ])er minute. 


Unit of Wouk. 

The indt of trork generally used by engineers is the foot-pound f 
and is the work done by a force of one pound acting through a 
distance of one foot. 

House Powku. 

A working agent is said tf) be of one /mr.s-c pou'cv when it can do 

88.000 foot-pounds of work in one minute, or 550 foot-pounds in 

one second. » 

Weights ani> Measures.^ 

Metric St/ ate in . — 

1 metre (ni.) = 10 decimetres (dm.) = 100 centimetres (cm.) = 

1.000 millimetres (rnm.). 

1 litre (1.) = 1,000 cubic centimetres (c.c.). 

1 cubic metre (cbm.) = 1,000 litres. 

1 gramme (grm.) = 10 decigrammes (dg.) = 100 centigrammes 
(eg.) = 1,000 milligrammes (mg.). 

1 kilogramme (kg^or kilo.) -- 1,000 grammes. 

1,000 kilogrammes = 1 ton (Jt.*, i.e., metric ton. 

5(^ kilogrammes -- 1 centner (or nearly 1 cwt.). 

10 grammes — 1 dekagramme (deka. or Dg.). 

100 grammes = 1 hektogramme (hg.). 

The gramme is the standard unit of weight of the metric 
system aftd^s equal to the weight of 1 cubic centimetre of -^ure 

^ The following publications have been consulted : -The Pocket Books 
of The Bayer Co., Ltd., and of Meister, Lucius and Bruuing, 
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water (measu^-ed whilst at its gi^eatest density, in vacauin under 
. a latitude of 45 degrees, at sea level). Hence : — 

1 cubic centimetre water = 1 gramme. 

1 litre water = 1 kilogramme. 

1 cubic meter water = 1 ton. 

English Weights and Measures . — 

1 yard = 3 feet ; 1 foot (') 12 inches (") ; 1 inch = 

12 lines ('"). 

1 yard = 91 '44 centimetres. 

1 foot = 80'48 centimetres. 

1 inch = 2*54 centimetres. 

1 m^tre = 1-094 yard = 3’28i feet =*ly-^7 inches. 

1 Imperial gallon (gall.) = 4 quarts (qts.) = 8 pints (pts.) = 
32 gills. 

In English works, 2 noggins = 1 gill (10 fluid ozs.), 

2 gills = 1 pint. 

I\i Scotch works, 4 gills = 1 pint. 

1 gill = 5 fluid ozs. 

1 Imperial gallon = 4'544 litres = 4,544 cubic centimetres. 

1 litre = 0-22 Imperial gallon. 

1 pint = 0*568 litre. 

1 litre = 1*76 pint. 

Talking the weight of a cubic foot of pure water at ‘62° F. as 
62*2786 lbs., the following results are obtained : — 

1 ton of pure water at 62° F. contains 35 9674 cubic feet. 

1 pound of pure water at 62° F. contains 277463 cubic inches. 
1 ton of pure water at 62° F. contains 224 gallons. 

1 cubic foot of pure water at 6*2° ¥. contains 6*22786 gallons. 

1 gallon of pure water at 62° F. contains 277*463 cubic inches 
= 0*16 cubic feet = 10 lbs. 

1 cubic inch of pure water at 62° F. w^eiglffe 0-03604 pound. 

1 pound avoirdupois (lb.) = l^i ounces (ozs.) = 256 drachms 
(drms.). 

1 pound avoirdupois = 7,000 Troy grains (grs.). 

1 ton (gross ton) = 20 hundredweight (cwt.) = 2,240 lbs. 

1 hundredweight = 4 quarters (28 lbs. each) = 112 lbs. 

1 Joft = 1,016 kilogrammes. « 

1 pound avoirdupois = 45S*593 grammes, 

1 ounce = 29*349 grammes, 
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1 Troy grain = 0’065 gramme. 

1 kilogramme = 2*205 lbs. avoirdupois. 

1 gramme = 15‘4B4 Troy grains. 

1 Imperial gallon Contains 10 lbs. avoirdupois, or 70,000 grains 
of water (measured at ab2° F., under a barometric pressure of 
30 inches). 

Percentage Table . 

In this table the percentage of colour, etc , n,nd the corre- 
sponding (juantity in grammes per 100 kilos, and in lbs., ozs. and 
grains per 100 lbs. of goods is given. 



lOU 

pt*!' lUO Ihs. 


IM'l J(I0 
kilos 

]«ci KtO lbs 1 


pIM 100 
kilos. 

per ]()0 lbs. 

% 

Jilllis. 

Ihs ;it.s 

• % 

>!nns. ‘ 

'ills (./S 

“IS 


)Uo ins 

Ib\^ (ws 

Krs 

O-OOl 

1 


7 

0-29 

290 

4 

280 

0-00 

000 

10 

245 

0‘()()2 

2 


14 

0-40 

400 

4 

450 

0-07 

070 

10 

415 

O-OO.'i 

4 


21 

0-41 

410 

4 

420 

0-08 

080 

10 

485 

0-004 

4 


28 

0-42 

420 

5 

54 

0-09 

090 

11 

18 

0-005 

6 


45 

0-44 

440 

5 

124 

0-70 

700 

11 

88 

0-006 

(I 


42 

0-41 

440 

5 

194 

0-71 

710 

n 

158 

0-007 

7 


49 

0-45 

450 

5 

204 

0-72 

720 

1 1 *228 

0*008 

8 


50 

0-40 

400 

5 

444 

0-74 

740 

11 

298 

0-009 

9 


04 

0-47 

470 

5 

404 

0-74 

740 

11 

408 

0-01 

10 


70 

0-48 

480 

0 

45 

0-75 

750 

12 

— 

0*02 

20 


140 

0-49 

490 

0 

105 

0-70 

700 

12 

70 

0 - 0.4 

40 


210 

0-40 

400 

0 

175 

0-77 

770 

12 

140 

0-04 

40 


280 

0-41 

410 

0 

245 

0-78 

780 

12 

210 

0-05 

50 


450 

0-42 

420 

0 

415 

0-79 < 

790 

12 

280 

0 * 0 () 

Of ) 


420 

0-44 

440 

0 

485 

0-80 

800 

42 

450 

O’OT 

70 

1 

54 

0-44 

440 

7 

18 

0-81 

810 

» 12 

420 

0-08 

80 

1 

124 

0-45 

450 

7 

88 

0-82 

820 

14 

54 

0-09 

90 

1 

194 

0-40 

400 

7 

158 

0-84 

840 

14 

124 

0-10 

100 ! 

1 

204 

0-47 

470 

7 

228 

0-84 

840 

14 

194 

o-ii 

110 

1 

444 

0-48 

480 

7 

298 

0-85 

850 

14 

204 

0-12 

120 

1 

404 

0-49 

490 

7 

408 

0-80 

800 

14 

444 

0-14 

140 

2 

45 

0-50 

500 

8 


0-87 

870 

14 

404 

0-14 

140 

2 

100 

0-51 

510 

8 

70 

0-88 

880 

14 

45 

0-15 

J 50 

2 

170 

0-52 

520 

8 

140 

0-89 

890 

14 

105 

0-10 

loo 

‘7 

240 

0-54 

540 

8 

210 

0-90 

900 

14 

175 

0-17 

170 

2 

410 

« 0-54 

540 

8 

280 

0-91 

910 

14 

245 

0*18 

180 

2 

480 

0-55 

55 (‘ 

8 

450 

0-92 

920 

14 

415 

0*19 

190 

4 

18 

0-50 

500 ^ 

8 

420 

0-94 

940 

14 

485 


200 

4 

88 

0-57 

570 

9 

54 

0 - 9 f 

940 

15 

18 

0-21 

210 

4 

158 

0-58 

580 

9 

124 

0-95 

950 

15 

88 

0*22 

220 

4 

229 

0*59 

590 

9 

194 

0-90 

960 

15 

158 

0*24 

240 

4 

299 

0-00 

000 

9 

204 

0-97 

970 

! 15 

228 

0-24 

240 

4 

309 

0*01 

010 

9 

434 

0-98 

980 

i 15 

298 

0*25 

250 

4 



0-02 

020 

9 

404 

0-99 

990 

, 

408 

0 * 2 (> 

2 m ) 

4 

70 

0*04 

m 

10 

45 

1*00 

1 kilo. 

! 1- . 


0*27 

270 ' 

^ 4 

140 

0*04 

040 

ro 

105 



1 


0-28 

280 

4 

210 

0-05 

050 

10 

175 






B.D. 
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Conversion of Kilooiummes into Pounds. 


KilojjCrjutitut's. 

rwts. 

qlN. 

lbs. 

OZs. 

Aiipiusnirite 

(•imveision 

1 

0 

0 

2 

i' i 

i 3.^ 

mto lbs 

1 "1 


0 

0 

4 

1 

n 

Tj { 

0 

0 

i 

H 

1 3a 

4 1 

0 

0 

» 

1 13 

i 8] 

•) i 

^ 0 

0 

11 

; 3^ 

11 

(1 

0 

0 

: 13 

13! 

7 i 

0 

0 

' 13 

! '7' 

15! 

8 

0 

0 


10{ 1 

l<a 

9 1 

0 

0 

19 1 

13! : 

195 

10 

0 

0 

22 i 

H 

" ol> 

22 i 

20 i 

0 

1 

r. H?- i 

44{ 

30 

0 

*) 

10 i 

2! 

mi 

40 

0 

3 

^ ! 

3 

1 88 

50 

0 

3 

20 1 


110| 

00 

1 

0 

20 ! 


132 

70 

1 

1 

14 ! 

5| 

154 

80 

1 

*) 

8 1 

0 

170 

t 90 

1 

3 

' 2 ' 

i 0! 

1 198 

100 

1 

3 

21 

7 

' 220! 

200 

3 

3 

20 

1 5 j 

1 441* 

300 

.') 

3 

1 7 

(i i 

00 h! 

400 

7 

3 

13 i 

14 1 

882 

500 

9 

3 

10 1 

i 

1102! 


c 

0 Conversion of Pounds into Kilocuiammes. 


_ — — 

— 

— 

— 

— — 




1 11). 


0*454 

Kilo. 

20 lbs. 

9 *072 

Kilos. 

2 lbs. 

- 

0*907 


21 


9*520 


3 „ 


1*301 

Kilos. 

22 

M 

9*979 


4 ,, 


1*814 

,, 

23 

,, 

10*433 


5 ,, 


2*208 


24 


10*880 

> T 

0 ,, 

— 

2*722 


25 

,, 

11*340 


7 ,, 

-- 

3*175 

,, 

20 

,, 

11*794 

J 9 

8 ,, 


3*629 


27 


12*247 


9 „ 


4*082 

,, 

28 

« 

12*701 

} » 

10 ,, 

i:r: 

4*530 

, j 

29 


13*151 

5 J 

11 „ 


c 4*990 


<*' 30 

,, 

13*008 

9 J 

1*-^ „ 


5*443 


31 

)) — 

14*002 


13 „ 

= 

5*897 


32 

,, 

14*515 


H „ 


0*350 


33 

,, — 

14*909 


15 ,, 


0*801 


34 

,, ™ 

15*422 


16 

- 

7*258 

,, 

35 

,, = 

15*870 


i7 „ 


7*711 

, , 

, 30 

>1 — 

10*330 


18 ,, 


8*105 

-1 • 

37 

,, 

10*703 


19 ,, 


8*018. 


38 

„ 

17*237 
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Conversion of Pounds into KiiiOORAMMES — iwitiimvd. 


89 lbs. 

17*090 Kilos. 

50 lbs. 

22 '080 Kilos. 

40 „ 

= 18*144* „ 

00 ,, 

= 27*210 ,, 

41 „ 

1H-59S „ 

70 „ 

81*752 „ 

42 „ 

-- 19*051 „ 

80 ,, 

- 80*288 „ 

48 „ 

r:. 111^505 

90 „ 

40*824 „ 

44 „ 

19*958 „ • 

lOO „ 

45*800 „ 

4o ,, 

20*412 „ 

200 „ 

- ,90*720 „ 

40 ,, 

- 20*800 „ 

1 800 „ 

180*080 

47 ,, 

... 21*819 „ 

i 400 „ 

- 181*440 „ 

48 „ 

21*778 „ 

j 500 „ 

220*800 „ 

49 „ 

=: 22*220 „ 




Conversion of Grains, Ozs., Lrs., Qrs., Cwts., into 
Kilogra:\imes. 

grains - ()•♦'> grainino 
l.V4;}2 „ . 1-0 

,, - lO'O grammes 

•1.47;^ grains -- 1 o/. — 28'!I grammes 

1() o/s. 1 lb. 4.).‘U.79 ,, 

28 lbs. ---- 1 qr. = 12 kilos. 712 grammes 

I qrs, - 1 cwt. 112 lbs. — 50 kilos. 808 grammes 


20 ewts. 1 ton. 1010*06 kilos. 

. 1 o/. r 4871grs. - 28*8502, 

grammes 

2 

ozs.-_ 875 ,, 

5()*0991 

, , 

8 

18124 

85*0480 


4 

M 1750 

118*8981 


5 

- 21874 „ 

- 141*7482 


0 

,, - - 2025 

170*0972 


7 

„ - 80024 ,, 

- 198*1-100 


8 

8500“ „ 

220*7902 


9 

- 89874 „ 

255*1457 


10 

4875“ „ 

^ 288*4952 


11 

.. 48124 „ 

- 811*8448 


12 

— 525(^ ,, 

840*1942 


18 

„ =4i0874 „ 

808*5488 


14 

,, ... 0125 ,, 

890*8988 


15 

„ 05024 „ 

0125*2428 


10 

„ 7000 „ 

- 458*5928 



1 milligramme 

1 centigramme 

1 decigramme 

1 decagramme 

1 hectogramme 
1 kilogramme 

^ 0*001 
.. 0*01 

- 0*1 

10*000 
100*000 

fL 1000*000 

• 
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CoNVEij^ioN OF Grammes into Ozs. and Grains. 


1 grin. = 

15-43 

gi-s. 



j 

51 grins.— 787*04 grs.~loz. 350 grs. 

2 griiiH. = 

30-86 




52 

„ 802-48 


, 365 


3 „ = 

46-30 





53 

„ ^ 817-91 

„ -1 

, 380 

„ 

4 „ = 

61-73 




1 

54 

„ ^ 833-34 

1, =1 

, 395 

,, 

0 „ 

77-16 





55 

„ -- 848-77 


, 411 

,, 

() „ = 

92-59 





56 

„ - 864-21 


, 427 

,, 

7 „ - 

108-03 

,, 




57 • 

„ -- 879-64 

„ -‘i 

, 005 

„ 

H = 

123;46 





58 

„ - 895-07 

2 

, 020 

„ 

9 „ - 

138-89 





59 

„ 910-50 

„ =2 

„ 036 

1* 

**0 „ 

154-32 





60 

„ - 925-94 

— 2 

, 051 

,, 

11 „ = 

169-76 





61 

„ 941-37 

„ -2 

, 066 


12 „ - 

185-19 





02 

„ 956-80 

. -2 

1, 082 


13 „ - 

200-62 





63 

„ 972-23 

„ -2 

1, 097 

„ 

14 „ - 

216-05 





64 , 

„ -r 987-67 

- 2 

1, 113 

,, 

15 „ , 

231-48 





W)5 

„ HHV-.MO 

- 2 

„ 128 

„ 

16 „ = 

246-92 





66 

„ 1018-53 

-2 

„ 144 

„ 

17 „ 

262-35 





67 

„ ^1033-96 

--2 

„ 159 

,, 

18 „ --- 

277'78 





68 

„ -.1049-39 

„ -2 

„ 174 


19 „ -= 

293-21 

,, 




69 

„ -.= 1064-83 

"2 

„ 190 

,, 

20 „ --- 

308-65 





70 

„ -=1080-26 

,1 =-2 

„ 205 


21 „ =- 

324-08 





71 

„ 1095-69 

—2 

„ 220 


22 ^ 

339-51 





72 

., -1111-12 

= 2 

„ 236 


23 „ :r- 

354-94 





73 

1126-56 

=.2 

„ 252 

,, 

24 „ = 

370-38 





7-1 

nil -99 

-2 

„ 267 


25 „ 

385-81 





75 

., 1157-^2 

„ - 2 

„ 282 


26 ,, 

■l()l-24 





76 

,. -1172-85 

— 2 

,1 298 


27 „ - 

416‘67 





77 

„ - 1188-29 

= 2 

11 313 


28 „ 

432-11 





78 

„ = 1203-72 

==2 

„ 329 

„ 

28 ‘35 grins. 

= 437Tr gi-H. -- 

1 

oz. 


79 

„ =1219-15 

M -2, 

„ 344 

„ 

29 i?n6.s.— 

447-53 grK. = l 

(iz 

10 gi-s. 

80 

„ =1234-58 

- 2 

„ 360 


30 „ ‘ ^ 

462-97 

„ =1 


25 

„ 

81 

„ =-1250-02 

-- 2 

„ 375 

,, 

31 „ 

478-40 

„ -1 


41 


82 

„ -=1265-45 

= 2 

„ 390 


32 „ - 

493-83 

„ 


56 


83 

„ =1280-88 

-2 

„ 406 


33 „ =- 

509-26 

„ =1 


72 


84 

„ =1296-31 

= 2 

„ 421 

„ 

34 „ =: 

524-69 



87 


85 

„ =1311-74 

=2 

„ 437 


35 = 

540-13 

„ =1 


102 


86 

„ =1327-18 


„ 015 

„ 

36 „ = 

555 ‘56 

M =1 


118 

,, 

87 

„ =1342-61 

„ =3 

„ 030 

11 

37 „ -- 

570-99 

M -1 


133 


88 

„ =1358-04 

„ =3 

,1 045 


38 „ = 

586-42 

n - 1 


149 


89 

„ =1373-47 

„ =3 

,,,061 

11 

39 „ = 

601-86 

„ -1 


164 

,, 

90 

=1388-91 

„ ^3 

„ 076 


'40 „ = 

617-29 

„ =^1 


180 


91 

„ =1404-34 

„ =3 

,1 092 


41 „ = 

632-72 

M --1 


195 


92 

„ =1419-77 

,, =3 

„ 107 

„ 

42 „ = 

648-15 

„ -1 


210 


,93 

„ =1435-20 

„ =3 

,1 123 

11 

43 „ - 

663-59 

„ =^1 


226 


94 

„ =1450-64 

„ ^3 

1, 138 

„ 

44 „ = 

679-02 

„ -1 


241 


95 

„ =1466-07 

„ ~3 

1, 154 


45 „ = 

694-45 

„ =1 


257 


96 

„ =1481-60 

„ =3 

1, 169 


46 „ = 

709-88 

M =1 


272 


97 

„ =1496-93 

„ =3 

„ 184 


47 „ = 

725-32 

„ =1 


288 

51 

98 

„ =1512-37 

„ =3 

1, 200 

„ 

48 „ = 

740-75 

» =1 


303 


99 

„ =1527-80 

„ =3 

„ 215 

„ 


756-18 

„ =1 


319 

55 

100^ 

„ =1543-23 

11 ^3 

230 

11 

50 ' „ = 

771-61 

M =1 

” 

334' 
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CONVEESION OF GrAMMES PER LiTRE INTO GPAMIiftlS AND OUNCES^' 

PER Gallon. 


Per litre. 


Per ‘gallon. Per gallon. 


Tm. 1 

= 

'1| grins. 


oz 

rms. 2 


9 


h 

,, 

>» 


% 131 

>» -- 

X 


.. 4 


18* 

• - 


,, 

, ^ ^ 

-- 

224 

,, - 



” 

— 

27 

if =r 

1 


5, 7 


31. V 

,, : 

1.4 

,, 

M 8 

— 

30 

,, — 

I] 


„ 9 


4()J 

11 — 

U 


„ 10 


45 

,, 

l.i 


„ 11 

— 

45y 


' ft 


„ 12 

r- 

• 54 


2 


,, 13 

— 

58.1 

,, 

n 


„ 14 

— 

03 

,, 

2.^ 


„ 15 

= 

07.1 


24 


„ 10 

— 

72' 


2^ 


„ IT 

n 18 


70.1 

81 


2;^ 

3 


M 10 


851 

,, 

3,1 


20 

— 

90* 


3.1 


„ 30 

r_. 

135 

- 

5 


„ 10 


180 




,, 50 

— 

225 


8;^ 


„ 00 


270 

,, — 

10 


„ 70 


315 

-- 

11^ 


80 


300 

,, 

Vf^ 

,, 

n 00 


405 

,, — 

15 


„ too 

- 

450 

if 

10.^ 


„ 200 

=: 

900 

if ~ 

33] 


„ 300 

~ 

1350 

,i - 

50 


M 400 

-• 

1800 

M = 

OOif 


,, 500 


2250 


m 

,, 


11 ) 8 . 


oz. 

n .. 

H, .. 


CtNVBRSION OF GaLLONS, PiNTS AND GiLLS (WaTER) INTO 
Lbs. and Ozs. 


1 gallon = 10 lbs. 

1 pint - IJ „ 

2 pints -- ,, 

.3 .. ^ H „ 

a >> =“ 5 ,, 

1 pint =' 

1 (piart = 2 pints 
• 1 gallon 


2 
4 

4 quartan 8 pints = 32 


5 pints = 6^ lbs. 

« n „ 
8 „ 10 ,, 
gills - ij. lbs. 

.. - n „ 


10 
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Conversion of Litres into Gallons and Pints. 


Litres, 

Oalloiis. ^ 

Pints. 

(iills. 1 

Tiitros. 

Gallons. 

Pints. 

Gills. 

1 

— 

1 

.3-0 1 

15 r 

3 

2 

1-0 

2 


3 

21 

10 

3 

4 

0-7 

3 


0 

11 

17 - 

3* 

5 

3-7 

‘1 


7 

0-2 

18 =- 

3 

i 

2*8 

r> 

r= 

8 

3-2 

19 

* 1 

1 

1-8 

6 

1 

2 

2*3 

20 = 

4 

3 

0*9 

7 

-- 1 

4 

1-3 

21 

# 

4 

3-9 

8 

~ 1 

0 

0-3 

22 - 

4 

0 

3-0 

9 

1 

7 

3-4 

23 -= 

5 

0 

2-0 

10 

2 * 

1 

2-4 

24 

5 

2 

1*0 

r. n 

-- 2 

3 

l-.'i 

25 

5 

4 

O'l 

12 

i_~ 2 

5 

(}■,') 

50 = 

11 

0 

0-2 

la 

“ 2 

6 

3'0 

r 75 - 

10 

4 

02 

14 

= 3 

0 

2-0 

100 ^ 

22 

0 

0-3 


» • 

Conversion of Cniuc Centimetres into English Mevsures. 


1 cubi(* cent] metre - 

17 minims. 



2 cubic ceiitimotreR 

34 




3 

51 




4 

08 

,, or 1 

drachm 

8 minims. 

5, 

85 

V ,, 1 

,, 

25 

0 = 

102 

M „ 1 

,, 

42 

7 

119 

„ „ 1 


59 ,, ' 

8 

130 

,, 2 drachms 10 

9 

153 

2 

,, 

33 

10 „ -r 

170 

2 

,, 

50 

20 „ 

340 


,, 

40 

30 „ ^ = 

510 

,, 1 

ounce 

0 drachm 30 minims. 

40 

080 

,, ,, 1 


3 drachms 210 ,, 

50 

850 

,, > > 1 

,, 

0 „ 19 

00 ' 

1020 

,, „ 2 

ounces 

1 „ 0 ,, 

70 ^ 

1190 

2 

,, 

3 „ 50 ,. 

80 

1300 

2 

,, 

0 „ 40 

90 

1530 


,, 

1 „ 30 „ 

100 ., ^ 

1700 

, , » 5 3 

,, 

4 „ 20 „ 

1,000 „ =r 

1 litre 

== 34 fluid ounces nearly, or If pints. 


Conversion of Gallons into Litres. 


1 Imp, gallon 

— 4 '544 litres 

40 Imp. galfcms = 

181-744 litres 

2 Imp. gallons 

-- 9-087 „ 

50 


227‘180 „ 

3 

= ,13-031 

c 00 

,, =r 

272-016 „ 

4 

= 18-175 „ 

70 

,, = 

318-052 ,» 

5 ,, 

= 22-718 „ 

80 


303-488 „ 

0 

-- 27-202 

90 

- 

408-924* „ 

7 

31-805 , 

100 


454-300 „ 

0 

30-349 

200 

= 

908-720 „ 

9 

= 40-892 .. 

300 

, , -- 

1303-0^i0 

10 

45-430 , 

40fl 

)« -- 

181rfJ-440 „ 

20 

r.r 90-872 „ 

500 

,, 

2271-800 „ 

30 

= 130-308 „ 

1,000 

1 = 

4543-600 „ 
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Siticp ih(' Artificial Dijc^nff'^ lutvc been slated in alphabetical order in Parts VIII. 
to XJV., onhj such have been indexed as are specialli/ mentioned in the text. 

Abbreviations used in Parts Vril. (o XIV^, 182 
Aoafia catochu, 17!> 

Acetate of iron, 41, 42 

lime, 34 • 

soda, 53 

silk, 4, 12 , 

Acetic acid, 23, 24 • * • 

action of, on cotton 4 
Acetylcellulose, 4 
Acid dyestuffs, 270—273 
Aciils, action of, on cotton, 3, 4 
Acndine dyiistiiffs, 180 , 

Adrianople R(‘d, 311 

Aft(‘i -treatments of Immedial dyestuffs, 240, 247, 248 

substantive dv<‘.stuffs\\ I til metallii> salts, etc., 100, 107,224- -227 
• suljihur dyestuffs, 238 

Ased black, 332 --338 
Ajieinu;. Aniline black, 333 — 338 

I'hamber for cotton yarn, 333 
of lo^nood, 171 

Acer, Mather- Platt, for steam black, 170, 337, 338 
Algoh' Blue, CK paste and 3(.l paste, 300, 301 

d^festuffs, 300—303 * 

dissolving of, 302 
preparation of tli(‘ vat, 302 
Table giving additions for dyeing with, 303 
(Ireen P paste, 300 
Pink H, 302 
Red Pi extia, 302 
Scarlet tl, 302 
Alizarine, 178 

Blue past! , 325 

CB pow’der, 320 
P paste, 320 
Browns, 324 
Claret, 324* 

R, 328 
Creen, 324 
Indigo, 301 
oil, 08 

one- batji colours, 328 

Orange/lOO, 324 

paste, 20 per cent., 327 

reds dyeing on piecegoods, 318, 319 

Reds, 324 t 

Tellow', 109. 324 

Alizarines, dyeing cops and cheeses with, 328 
piode- shades with, 324 
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Alizarines — continued, 

dyeing on chromium mordant, 325 — 327 

* without oiling, 326, 327 

on combined aluminium and iron mordant, 327 
on iron mordant, 327 
together with acooI dyestults, 328 
Erban-Specht’s method of dyeing, 323, 324 
mordants for dyeing light shades with, 324 
topping of, with basic dyestuffs, 325 
Alkali, action of, on cotton, 5, 141- -154 
Blues, 272 

Alkaline chrome mordant, 22 
pink mordant, 2(> 

Alpha-naphthol, 47, 216 
A’pha-naphthylaminc, 47, 281, 282 
basi‘, 281 

claret, 281. 282 • 

preparing bath for. 281 

Alum, 25 
Alumina, 27 
AluminatA of soda, 26 
Aluminium acetate, 26 

preparation of, 324 
aet(‘tates, basic, 26 
hydrate, 27 
hydroxide, 27 
hypochlorite, 27 

iron mordant, dyeing Alizarines on combineil, 327 
sulphate, 27 
sulphate-acetates, 28 
sulphates, basic, 27 
sulpho-aectates, 28 
A midodipheny la mine, 217 
Amidonaphtholsulphoriii! acid, 217 
Aminoazobenzene, 28.^ 

Arainoazotoluenc, 283* 

Ammoni^, 29 

Hlum, 25 
Ammoniac, Sal, 29 
Ammoniaoal cochineal, 180 
Ammonium chloride, 29 
hydroxide, 29 
sulpho(‘-yanide, 29 
thiocyanate, 29 
vanadate, 31 

Amyloid, 3 

Analysis, Capillary, 374 

of dyestuffs, 373 — 383 
textile fibres, 385, 386 
water, 14 — 16 

Aniline, 31 

black, 109, 320—338 

aged black, 332 — 338 

on cotton yarn, 332—334 
on loose cotton, 332 
on piecegoods, 335 
plant for the production of, 336, 337 
Boboeuf 8 one-bath, 330, 331 « 

bottom for indigo, 297 • 
cold process of dyeing one-bath, 331 
dyed black, 829-^32 
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Aniline black — continued, 

greening of, 329 
Green’s. 336 

methods of dyeing one-bath, 329 — 332 
steam blapk, 337, 338 
topping eross-dyo dyestuffs with, 260, 261 
ungreen able, 1^9 
hydrochloride, 31 
salt, 31 
Annatto, 180 
Antichlor, 54, 63 
Antimonine, 31 

Antimony compounds, relative stnmgth of, 33 
lactate, 31 
salt, 32 

sodium fluoride, 32 
trioxidc, 32 
Aqua I'ortis, 47 — 49 
Areca catechu, 179 ^ 

Ars<'natc of soda, 54 * 

Artificial dyestuffs, 182- -340 
fibres, 9 
horse-hair, 9 
indigo, 285 — 297 
jute, 12 
sdk, 9 

bleaching of, 140 
dyeing of, 9, 10, 12 
Atomic weights, 387 
Auramini!, 192 
Auronal Blues, 268 

(lyi'stiiffs, dissolving of, 268 

dyeing with, 268, 269 
Autog'ne Black, 267 
Azo-colours, fastrusss of insoluble, 274 

• insoluble, produced on the fibre, 274 — 283 
Azoflavine, 271 
Azophor Blue D, 282, 283 
Orange, 283 

coupling with, 222 
Pink, 283 
Hed, 221, 277, 278 

coupling with, 222 

Azo Pink, 283 
Bark, 177 

Barlow kier, 92 ^ 

Bar wood, 178 

Basie aluminium sulphates, 27 

chromium acetate, 37 * 

* chloride, 37 

cotton dyestuffs, 183 — 195 
dyestuffs, application of the, 186 — 195 
dissolving of, 186, 187 
dyeing in one bath, 190 

on tannin mordant, 187—189 

on tin or tirfand tannin mordant, 191, 192 

on unraordanted cotton, 191 

cops and cheeses with, 194 

piecegoods with, 195 
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Basic d y e»t\i ff s — conti mied. 

dyeing warps with, 194 
fastness of, 186 

mordanting with tannins for, 187, 188 
sj)ecial methods of dyeing, 189 — 196 
topping Alizarines with, 326 

substantive dyestuffs with, 227 
sulphur dyestuffs vith, 237,* 238 
Bastard saffron, 177, 178 

Bayer’s Turkey-rcnl pro(‘ess, on pu'eegoods, 323 
oji yarn, 322 

Beat(‘r, Farjiier's patent, 123, 124 
Beau me degrees, ^-188 

hydrometer, 388 

Beaumont's eop dyeing maehine, 368 
Belt and rope pulleys, speed of, 398, .399 
Bengal eateehu, 179 
Benzidine. 33, 283 
Benzoazurine, 226 

Benzo (Vipper Blue, 209 i 

l%st Scarlet, aftiu' treatment of, 22(1 
Indigo Blue, 209 
Berries, Persian, 177 
Besan^on silk, 9 
Beta-naphthol, 47, 210 

colours, 274 
ll, 47, 276 

* solution for Paranitraniline-r(‘d 276, 27(i 

Bcta-naphtholsulphonie acid, 217 
Bota-naphthylarnine, 283 
Bichromate <ff potash, 60, 61 
soda, 64 

Bilaetate of antimony, 31 
Bistro, 101, 102 
Bisulphite-zinc lim(^ vat, 290 
soda vat, 290 
Black, Aniline, 109, 329, 338 
Chrome, 172, 173 
Diphenyl, 109, 338, 339 
hquor, 41, 42 
oil stains, 86 
Prud’homme, 338 
scouring of cotton cloth for, 106 
Steam, 337, 338 
Vanadium, 336 
Blackley Blues, 193, 272 
Bleaching, 70 — 140 

artificial silk, 140 
brocades, 101-103 
cheeses, 78, 79 
chinagrasjf, 139 
coloured goods, 108—112 
cops, 78, 79 

cotton piecegoods, 86— 1 13 
sliver, 78 
yam, 79 -81 

tensile strength of, after I 0 
<lhouties, 109, 110, 111 • 

drills, 109, 110 * 

dyestuffs fast to, 109 
fancy woven goods, 101 —103 
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Bleaohi ng — continued. 

for general purposes, 101 
handkerchiefs, 111, 112 
hemp, 137 
jute, 137-139 

Busch’s tnethod, 138, 139 
Cross and Bevan’s method, 139 
kicrs, 89 — 101 • 

lawns, 101— 103 
linen, 132—137 

piecegoftd s, 1 35 — 137 
yarn, 134, 135 * 

liquors, preparation of, 70 
loose cotton, 78 
Monopole soap in, 70, 114 
mulls. 111, 112 
Oxfords, 109, 110 
paste, 110 
powder, 34, 35 

appaiptu.^ for (fissohjing, 7 1 
stirring arrangement f(n- dissolving, 7 1 
process, Erban ami Pick’s, 79 
(Jeisenheimer’s, 115 
Hadheld and Sumner’s, 115 
Hertel’s, 115 
H. Koechlin’s, 114, 115 
Lunge’s, 115 
Mather-Thompson, 115 
Mcist(‘r, Lucius and Bruning’s, 79 
Saget’s, 115 

Scurati Manzoni’s, 115, IK) 

'Tides and Herzig's, 114 
processes, special, 1 13 — 117 

for linen, 137 
Turkey-red oil in, 79, 114 
•warps, 79 
with ozone, 117 

peroxide of hydrogen, 110 
potassium permanganate, 115, 110 
sodium hypochlorite, 113, 114 
sodium perboratis 117 
sodium peroxide, 117 
Bleach works, plan of small, 133 
Bleu de Lille, 272 
Blue, Azophor, 282, 283 
developer AN, 2 1 7 
Illanisidine, 282, 283 
Naphthol, 282, 283 
Prussian, 101 
stone, 39, 40 

vitriol, 39, 40 ^ 

Bob^euf’s one- bath Aniline black, 330, 331 
Boiling kiers, 89 — 101 
Bombay catc'-hu, J79 
Borax, 55 

Bordeaux develop! r, 217 
Bowking, 103 

“ Bowl ” tor impregnating yarn with naphthol solution, 275 
Brass, action^)! tinely divided, on cotton, 4 » 

Brazil wood, 178 
Brilliant Croccinc, 272 
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Brilliant Orange G, 272 
Sky 209 

British thermal unit of heat, 3915 
Broaching stick, 340 
Brot;adc8, bleaching of, 101 — 103 
Brome indigo FB paste, 302, 303 
Bronnert silk, 10 
Bronze liquor, 40 

Brown on loose cotton wdth (iatechii, 181 
w'arps with catechu, 181 
yarn with cat(‘chu, 180, 181 
Bucking, 103 
Buff, Iron, 159, KrO 
Burnt liine, 35, 30 


Cachou R, 207 

de Laval, 207 
(Jff'salpina, 178 
('alciuin^a(!ctate, 34 

carbonate, 34 
hydrate, 34 
hydroxide, 34 
hypochlorite, 34 
oxide, 35 

C^alico, scouring of jdain, 105 
Galqi ie, 390 
(yarapeachy wood, 170 
Camwood, 178 
Capillary analysis, 374 
Capri dyestuffs, 189 
Carbolic acid, v. l‘henol. 

Carbonate of lime, 34 
Carthamus tinetoria, 177 
Castor oil, 30 « 

« soap for Para- red, 53 
Catcchin, 179 
Catechu, 178, 179 

Acacia, 179 
Areca, 179 
Bengal, 179 
Bombay, 179 

Brow n on loose cotton with, 181 
warps withj 181 
yarn with, 180, 181 
dyeing with, 179—181 
Pegu, 179 

Catechutannic acid, 179 
Caustic soda, 58, 59 
Coll dryer, 130 
Cellulose, 2 c 

action of oxidising agents on, 4 
nitrates, 3 
solvents for, 2 
xanthate, 4 

Centrifugal machine, 84, 85 
pumps, 398 
Ceruleiricf paste, 324 
Chalt, 34 
Chamber acid, 63 
ChardonneV silk, 9 
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Chasing in the water mangle, 127 
Cheeses, bleaching of, 78, 79 
dyeing ot, 362 

Chemic and sour cisterns, 102, 

Chemicals and mordants, j22 — 69 
Chomicking and souring machine, 100 

open- width washing, souring and, machine, 113, 114 
Chestnut extract, 171 ’ 

China Blues, 193 
Chinagrass, 7 

behaviour of, Towards colouring matters 7 
bleaching of, 139 
microscopic characteristics of, 7 
Chinese galls, 67 
Chlorate of potash, 51 
Chloride of lime, 34 
soda, 59 

Chlorine, action of, on jute, 8 
liquid, 78 
Chloroanisidine, 282 

Scarlet with, 282 
Chromate of lead, 157, 158 
Chrome alum, 36 

black, 172, 173 
green, 159 
orange, 158, 159 
yellow, 157, 158 
Chromic hydroxide, 38 
ChromiuHi acetate, 37 

basic, 37 

bisulphite, 37, 325, 326 
chloride, 37, 325, 326 
basic, 37 

chromate, 37, 325, 32(i 
fluoride, 38 
hydroxide, 38 
mordant, 37, 325, 326 

• Alizarines on, without oiling, 326, 327 

dyeing Alizarine dyestufls on, 325 — 327 

Ciba Bordeaux, 307 

dyestuffs, 306 — 308 

developing with bleaching powder solution, 307 
dissolving of, 306 

Tabic giving additions for dyeing with, 307 
Rod G, 306 
Scetflet G, 306 

Cibanone dyestufls, 30(i — 308 

dyeing cotton yarn with, 307, 308 

Orange and Yellows, developing with bleachmg poivder solution, 308 
Citric; acid, action of, on cotton, 3 
Claret, alpha-naphthylaraine, 281 
Cleaflng of Turkey-red, 313, 315, 322 
Coal tar colours, v. Artificial dyestuffs. 

Cochineal, 180 

ammouiacal. 180 
Coooa fibre, 9 

Oohnen’s cop dyeing machine, 356 
Collodioa-^oqi» 3 ^ 

Colorimeter, 373 

Coloured goods, bleaching of, 108 — 112 
Colouring matters, natural, 163 — 181 
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OolourH, insoluble Azo, 274 — 283 
mineral, f57 — 182 

jmKluocd on the fibre by condensation, 340 
oxidation, 321) — 340 

Combustion and fuel, 390 
(.-omnion salt, 00 
Comparative d>e tests, 373 — 378 
Conditioning of cops, 302 
Cop boxes, packing of, 355 
drying, 362 
dyeing, 353 — 362 

machine, Beaumont’s, 358 
* Cohnen’s, 350 

Crippin and Young’s, 357 
JJe Kcukelaere’s, 350 
Graemiger’s, 357 , 

Hamer’s, 350 
Judeiiburg’s, 350 
Middleton 8, 354 — 1^56 
Mommer’s, 357 
Obermaier’s, 354 — 350 
Pornitz’s, 358 — 360 
Schirp’s, 356 
Wolff’s, 358 

“ Zittau ” (Schubert’s), 358 
pac'king, system of, 354 — 357 
perforat(Ml skewer system of, 357 — 362 
sand, use of, in, 357 

Copper, action of finely divided, on cotton, 4 
sulphate, 39 
sulphide, 38 
Copperas, 42 

vat, 285-287 

Cops and cheeses, dyeing in the indigo vat, 106 

* with basic dyestuffs, 194 
blftachhig of, 78, 79 
conditioning of, 362 
Correction of w'ater, 19 
Corron’s hank dyeing machine, 346 
Cotton, 1 

action of acetic acid on, 4 
citric acid on, 3 
concentrated nitric acid on, 3 

sulphuric acid on, 2 
finely divided brass on, 4 
copper OP ^ 
formic acid on, 4 
lead peroxide on, 4 
oxalic acid on, 3 
oxidising agents on, 4 
tart^ic acid on, 3 
weak mineral acids on, 3 
bleaching, 70 — 132 
Blues, 272 
counts of, yarn, 393 
Mercerising of, 141 
njicroscopi(! characteristics of. 1 
^ lied S, 209 ; 

Scarlet^ 271 
spirits, 39 

♦ unripe or dead, 2 
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C otton — CO ni i n ucd . 

\sax, 70 

yarn, bleaching of, 70 — 81 
drying of, 1140-353 
dyeing of, 3j^5 — 340 

Count synteniH of yarns, basis of the, 303 
C\*unts, artificial silk yarn, 303 
cotton yarn, 303 
jute yarn, 303 
linen yarn, 303 , 

of yarns, constant for comy)aring, 304 
Coupling process, cops and cheeses, 222 
loose e-otton, 222 
piecegoods, 223, 224 
Avarps, 223 
yarn, 223 

with Azophor Red, 22J, 222 
Nitrazol, 221, 222 
Nitrosamine, 2^1, 222 
j)aranitraniiine, 221 '• 

Courtauld silk, 4, 11 
Cow -clung, 30 
Crabbing, 3()(), 307 

machine, treble, 300, 307 
Cresyl dyestuffs, 180 
Croceine, 272 

Reds, 272 
Scarlets, 272 
Cross-dyo Blaeks, 250 
Blues. 200 

dyestuffs, dyeing, 258 — 201 

piecegoods w ith, 200 
w arps w ith, 250 

f.ojiping of, with Aniline black, 200, 201 
Cross-wound spools, dyeing of, 302 
(/udbear, 180 
Cupric chloride, 3f) 

• suljihate, 30 
Curcuma tinctoria, 177 
Curiumin, 177 
Cutch, V. Catechu. 


Decruline, 02 

J)e Kcukelaere's cop dyeing machine, 350 
Detection;,) of dyestuffs on the fibre, 378—383 
Developer B, 217 
Developers, 190 j 

Developing, stock solutions for, 210—2’ S 
with paranitraniline, 276, 277 
soda, 217 ^ 

Dhooftes, bleaching of, 100, 110 
Diamond Creeii, 192 
Dianisidino, 40 

Blue, 282, 283 

developing bath for, 283 
preparing solution for, 282 
Diastafor, frealang piecegoods with, *i0 ^ 

Diazotising and developing, continuous machine for, : 

oops and cheeses, 219 
cotton yarn, 210 
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Diazotising and developing — continued. 

loose cotton, 218, 219 
picccgoods, 220, 221 
warps, 219 

Diphenyl Black, 109, 338, 339 
base, 338, 339 
oil DO, 338, 339 
Dipping frame, 167, 108 
vat, 167, 168 

dyeing Indanthrcne dyestuffs in the, 300 
Direct cotton colours, v. Substantive cotton dyestuffs. ^ 

dyeing c!otton dyestuffs, v. Substantive^ cotton dyestuffs, 
dyc^jtuffs, coupling of, 221 — 224 
Orey, 194 

l*^issolving-ether MLB, 323 
Divi-divi, 07 

Double fluoride of antimony, 32 • 

-jacketed kiers, 95 

oxalate of antimony and potassium, H . „„ 

salt of antimony fluoride and amn oniuni suf[)ha4rj, 32 
tfirtrate of antimony and potai->.um, 31 
Dri'ze’s dyeing machine, 343 
DriUs, bleaching of, 109, 110 
Drying cylinder stand, 129, 130 

cylinders, Gray’s spring packing for, 129, 130 
machine, horizontal, 129 

vertical, 127—129 
* of cops, 302 

cotton piece-goods, 127 — 132 
cotton yarn, 349 — 353 
warps, 300 

Dung, 39 

Dye-bath, experimental, 378 
beck, 369 -371 
Dyed black, 329—3^ 

Dyeing apparatus, foam, 303 
cop, 353—302 
eS:perimental, 373 -378 
foam, 303 

machinery, 341 - 372 
of cheeses, 302 

cotton piecegoods, 307 — 372 
arps, 304 — 3()0 
yarn in the hank, 345 -349 
DyesUiffs, detection of, on the flbre, 378 -383 
fast to bleaching, 109 
testing of, 373—380 

the fastness of, 383—380 
Dye tests, comparative, 373—378 


Eau de Javellc, 51 

Labaraque, 59, 60 
Eclipse Blues, 258 

dyestuffs, dissolving of, 258 

dyeing with the, 257, 258 
Fast colours, 258 < 

e Dark Blue, 258 
Elberfeld silk, 10 

ElectrolysCT, Mather anti Platt, 74, 75 
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Eloctrolyser, Oettel, 75 — 77 
Siemens, 73, 75 

Electrolytic bleaching liquor, preparation of, 73 — 77 
Emcraldine, 329 

Engineering calculations, 395—39(7 

English system of weighUs and measures, 400, 401 

Eosines, 271, 272 

Erythrine, 271 ^ 

Erythrosine, 271 

Ethyl beta-naphthylamine, 217 

Experimental dye-bath, ‘^78 

dyeing, 37i?— 378 


East Acid Blue, 328 
Violets, 328 

Blue Devc'lopcr AD, 217 
Blut's, 189 
Scarlets, 27 1 

Fastness, testing t he, of dxi'sl^ifs, 5IB3 — 38(> 

JA^rmentation vat, 2!)4 — 'Ml * 

dyeing of Kryogenc Black in the, 239 
methods of sidtiiig the, 294 — 290 

Ferric nitrate, 4 1 
sulphate, A I 

Ferrous acetate, 40 -42 
sulphate, 41, 42 
Fibres, artitieial, 9—12 

of minor impoi tanco, 9 
testing of tlyestufls and, 373 — 380 
Flavin, 177 
Flax, 5 

chemical composition ol, () 
grassing of, 132 - 
Fluoride, antimony, 32 
Foam (lyeiii^, 303 

ajiparatus, 303 
Formalihdiyde, 42 

• ' alter-treatment of substantive dycstulTs with, 

Formalin, 42 
Formic acid, 42 

action of, on cotton, 4 
Forny'\lcellulos(‘, 4 

Four-box warp dyeing machine, 3<'4, 305 

Frankfurt silk, 9 

Fuel, combustion and, 3!M> 

Fuscaraii*', 340 
Fustet, I7t), 177 
Fustians, scouring of, lO.* 

Fustic, 170 

old, 17(5 

^ young, 170, 177 


Caban nood, 178 
Call nut s, 07 
Callipoli oil, 320 
Gallo-tannic aciil, 00 
Calls, 07 • • 

Gambler, 178, 179 , 

Gas singeing machine, 88, 89 

IkD. 
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Clanzstoff, 10 

dyeing of, 12 
Glauber's salt, 01/ 02 
Glucose, 42 

Glue, addition of, to indigo vat, 100 
Gracmiger's cop dyeing machine, 357 
Grape sugar, 42 

Grassing, 132 i 

Gray’s patent spring packing for drying cylinders, 129, 130 
Green, chrome, 159 
vitriol, 42 

Greening of Aniline black, 329 
Green’s Aniline black, 330 
Grether-Bentz-Edlnoston kier, 9() 

Jlrcy on loose cotton Avith logAvood, 180 
yarn A\ith logwood, 180 
Gun-cotton, 3 


H;emat^n, 170 
HieinatoxyUn, 170 
Haimatoxylon can pcchianum, 170 
Half bleach, 100 

Hamer’s cop dyi'ing machine, 350 
Handkerchiefs, bleaching of, 111, 112 
Hank bleaching, 79 — 81 
t drying, lUo, 353 

machine, Haubold’s, 349. 350 
King's, 351 — 353 
Montforts' continuous, 350, 351 

dyeing, 345 — 349 

^machine, Corron’s, 340 

Klaudcr- Weldon, 340 — 348 
Spencer’s, 340 
Thoel^^s method of, 340 
^ vat for, 345, 340 
'.washing, 81 — 83 
Hardness of uater, 13 — 19 

estimation of the, 10 — 18 
Haubold’s hank drying machine, 349, 350 
Heat, British thermal unit of, 390 
quantity of, 390 
unit of, 390 
H^ndone Brown, 309 

dyestuffs, 308, 309 

dissolving of, 308 

Tabic giving quantities for reducing, 308 
Yellov\^, 309 ^ 

Hemp 7 

bleaching of, 137 ^ 

microscopic characteristics of, 7 
High-pressure circulating kier, 94, 96 

steaming cottage for Turkey-red, 317, 318 
-speed starching and stentcring range, 130, 132 
Hoechster hydrosulphite-soda vat, 292 
Holland, brown, 134 
Horizontal drying machine, 129 
Horae power, 399 
Hune tournante, 08 
Huillard’s^ier, 101 
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HydroccUuloso, 3 
Hydrochloric acid, 42 — 44 
Hydroextracting of yarn, 83 — 85 
Hydroextractor, 84, 85 
Hydrogen peroxide, 45 

bleaching Avith, 116 

(leveloping Immodial dyestuffs with, 247 
Hydrometer, Beaume^^’s, 388# 

Twaddle’s, 388 
Hydrometers, 388 — 391 
Hydron Blues, 309 

dyestuffs, 309 
Hydrosulphite, 45, 58 

ammonia vat, 292, 293 
cone. B.A.S.F. poAvder, 58, 290 
0 Hoeehst, 289 
projjaration of, 289, 304 
soda vat, 290 

Hoechsjjjer, 292 

df'eing cops and cheeses in tlie, 292 
loose cotton in the, 292 • 

yam in the, 292 

sodium, 58 
solution, 289 
vat, 289—293 

Hypochlorite of aluminium, 27 
calcium, 34 
potassium, 51 
, sodium, 59, 00 
Hyposilphite of soda, 03 
Hyraldite, <>2 

for stripping, 02 


Immedial Blacks, 251, 252 

dyeing of, on Avarps, 232, 233 
Blue, 247 

developer, developing Immedial dyestuffs Avith, 247, 248 
Direct Blue, 247 
dyestuffs, 240 — 252 

after-treatment of, 240, 247 

developing of, aa ith hytlrogen peroxide, 247 

Immedial developer, 247, 248 
sodium peroxide, 247 

dissolving of, 240 
dyeing cops and (diceses Avith, 249 
* loose cotton Avith, 248 

pieeegoods m continuous machines AAith, 249 — 252 
AA'ith, in tl|p jigger, 250 
yarn Avith, 248, 249 

indogene, 247 
Indone, 247 

NeAA Blue, 247, 248, 250 
Indanthrene Blue, 297, 299 

dyeing pieeegoods Avith, 299 
gyestuffs, dyeing AvitU 297 — 300 

in the efipping vat, 300 
padding with, 299 — 300 
YelloAV, 299 
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Indian saffron, 177 
Indigo, 163 — 170 ^ 

Alizarine, '301 

Aniline black bottom for, 297 
artificial, 285 — 297 ^ 

special brands of, 295 — 297 
blue, 163, 164 
bottom for, 296 
brown, 163 

cold, vats, 164, 165, 285—203 

dyeing cops and cheeses in the, vat, 166 (sre aho( Vat dyestuff"- ) 
loose cotton in th(\ va*t, 16() ^ 

of ipereerised cotton w ith, 296 

goods prc'pared with glue with, ]()6 
])i(H'egoods in the, vat, 167 - 170 
range with cre('])er oxidising, 169, 170 
oveilu'ad oxidising, 169 
Thio Indigo Red together with, 30o 
A\arps in the, vat, 167 
gluten, 163 f 

less of, in different vats, 165 
mineral impurities in, 163 
MLR Vat II., 290, 294 
MLB/W, fermentation vat with, 295 
jiiect' dveing machines, continuous, 168 — 170 
red, 163 

rubbing of, dyeings, 165 

solution, R.A.S.F., 20 jier cent., 292 

steaming of, 297 

svnthctie, 285- 297 

topping of, 238, 29t), 297 

w itb sulphur dyi'stuffs, 238 
vat, bisulphite-zine lime, 290 
soda, 290 
copperas, 166, 285- 287 
fermentation. 294—297 
hydrosuhihite, 289 2{13 

ammonia, 292, 293 
soda, 290 

zinc-lime, 287, 288 
vats, 164- 170 

I'opjieras, 1'able giving different. 286 
fermentation, I'able giving different, 296 
hydrosulphite, I'able giving diffen'.nt, 291 
zinc-liiiie, d’able giving differiuit, 288 
warp dyeing machine, 167 
white, 164 
yarn dyeing, 16t) 

Indigofera tinctoria, 163 
Indigotine, 163 

Indo Carbons, 248 ^ c 

dyeing of, in the hydrosulphite vat, 248 


Indoine Blue, 193 
Indol Blue, 189, 191 
Indone Blue, 193 
Indophenol, 297 

Injector kier, 90, 91 n.r 

Insoluble azo-colours, after-treatment of, w'ith«metallic salts 274, 2* o 
Q fastness of, 274 

nrodueed on the fibre, 274 — 283 


Irisamin, 191 



INDEX. 


421 ^ 


Iron-bulf, 150, 100 
liquor, 41 

mordant, dyoitig of Alizarines on, 327 
nitrate of, 41 
pyro lignite of, 41 
Isatis tinetoria, 103 * 


% 

.Ja(UvS()n’s open hleaeh kier, 08 -100 
ilanuH (lyestuifs, 100 
Japanese galls, 07 I 
.Iefferson-\Valkei‘ ])at(‘nt lo\ir, 02, 0?l 

steam eonsumjdion in, 03, 04 

Jigg<'r, Lancashin', 307, 308 
padding, 235, 230 
nndi*r water, 235 
Walker's, 371,372 

with squeezing rollers for dyeing W'ltli siiljihur dyestulT;,, 233, 231 
Judenhurg's eop dveinu: nmelnne, 350 
Jute, 8,0 \ • • • 

artilieial, 12 
hleaehing, 137 130 

Buseli’s method, 138, 130 
(.'loss and Bevan’s methml, 130 
elilorinatioi! of, 8 
d\x‘ing of. 0 

mirrose()])ie eharaeteristies of, 8 
ri'aetions ol, 8 


KaTJUKN lilaeks, 213 

Cliroim' Hlue, 242 
IJrow'ii, 242 

d_\('stulTs, (Keing, in machines, 244 

o|K'n vessids, 213 214 
jMeeegootls with silk threads wit If, 244, 245 
with worsted borders with, 245 
with, 242—245 
oxidising of, 243 
Indigo, 242, 243 
Intensilier, 243 
Navy Blue. 243 
Kermes, 180 
* Khaki, 100, 101 
Kier, Barlow. 02 

(l^hauer-'riieis, 100 
( Irether-Bentz- Bdmeston, 00 
high pressure eireulating, 04, 05 
Huillard's, 10 1 * 

injeelor, 00, 01 

Jaek.Mm's (qien hleaeh, 08 -100 ^ 

Jefferson-Walkf'r Batent. 02, 03 

steam consumption in, 03, 04 

^Vlathcr, 05, Oti 

Mather, method of working with, 112, 113 

Mather’s, Sir William, 100 

open top idreulating, 80, 00 

Fewdlellury, 01, 02 

Pondlehury-Barlow, 02 

Spenle patent continuous open width, 96, 97 

Taghani-Rigamonti, 96 
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Kier — coniinuexl. 

Thies-Hcrzig, 94, 95 
vertical, witii fnjector, 90, 91 
Walsh, 94, 95 
Kiers, 89 — 101 

double-jacketccl, 95 
open width, 90—101 

Klaudcr-W('ldon hank dycinj; machine, 340—348 

machine for loose cotton dyeing, 341, 342 
King’s drying machine, for yarn, cops, or loose cotton, 351 — 353 
Koechlin’s alkaline chrome mordant, 24, 25 ^ ^ 

Kryogeno Black, 239 • 

dyeing, in the fermentation vat, 239 
Blues, 23fl 
Brown, 239 

dyestuffs, dyeing w ith the, 238, 239 


Lac -OYE, 180 
Lactate, antimony, 31 
Lancashire^ jigger, 307, 308 
Lawns, bleaching of, lOi — 103 
Load acetate, 45, 40 

basic, 45 
chromate of, 157 
nitrate, 45 

, peroxide, action of, on cotton, 4 
Lelmei silk, 9 
Lemon Yellow , 158 
Leueole Brown B paste, 301 

Dark (Jrecu B paste, 300, 301 
Licclla, 12 
Lima wood, 178 
Lime, 35, 3() 

boil, 93, 103, 107 
bowk, 103 *■ 

Linen, 5 • 

behjjviour of, towards colouring matters, (> 
bleaching of, 132-137 

piecegoods, 135 — 137 
yarn, 134, 135 

niicroH(;oi)ic characteristics of, 0 
rubbing boards for, 1 36 
special processes of bleaching, 137 
yarn, bleachmg of, 134, 135 
counts of, 393 


reeling of, 134 

Litharge, 45 
Logwood, 170 — 176 
aged, 171 

ageing of, 171 - 

black, methoiis of dyeing, 172 — 176 
blues dyed with, 171 
dyeing of, black on indigo, 173 

loose cotton, 174 
piecegoods, 175, 176 
warps, 174, 175 
^ yani, 174 

extract, 171 • 


extracting the colouring matter from, 171 
grrfy on loose cotton with, 180 
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liOgwood — continued. 

grey on yarn with, 180 
maturing or ageing of, 171 
violets dyed with, 171 
Loose cotton, bleaching of, 78 
dyeing, 341—345 

machine, Drrzo’s, 343 

Haubold’s, 345 
dagenburg’s, 341 
Klauder- Weldon, 341, 342 
Obermaier’s,- 343, 344 
Rhodes’, 342, 343 
Schmidt’s, 343 
(Schmitt’s, 345 

Ludigol, 45 
LutooUn, 17*7 


Machineiiy. dyeing, 341 — 372 
Madder, 178 

bleach, 103, lOf 

Magnesium chloride, tendering produced by, 85 
Manganese bronze, 101, 102 
sulphate, 4(i 
Manganous chloride, 40 
Manila hemp, 9 
Market bleach, 100 — 108 
Marseilles soap, 52 
Materials, weight of, 397 
Matheif kier, 95, 90 

method of working ^ith, 112, 113 
Mather- Idatt ager for steam black, 337, 338 
. cop dyeing machim', 300 — 302 

eleetrolyser, 74, 75 
stentor clip, 131, 132 
Measures, weights and, 399 — 400 

Mercerisation, photo- micrograph of bleached sateen before and after, undgr tension, 
J47 

Mercerised cotton, finishing of, 154 

photo-micrograph of, 5 
r(!actions for the characterisation of, 154 — 156 
piecegoods, dyeing Muth substantive dyestuffs, 215 
yarn, dyeing, with substantive dyestuffs, 212 
Mercerising, 141 — 154 

automatic hank, machine, 148, 149 
hank, machines, 148 — 150 
of cotton piecegoods, 150 — 153 

yarn in the hank, 147 — 150 
•(Varps, 150 
practice of, 147 — 154 
range, 152, 153 
M^anil Yellow, 271,272 
Metanitraniline, 282 

‘ orange with, 282 

Meta-phenylencdiamine, 217 
Meta-toluylonediamine, 47, 216 
Meteor, 9 

MethylJBluc for cotton, 193, 272 
.Cotifin Blue, 193 
Soluble Blue, J93 
Methylene Blue, 192, 193 
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Metric system of weights and measures, 390, 400 
Middleton’s cop dyeing machine, 364— 360 
Milk of lime, 30 • 

Mineral colours, 167 — 162 
Mode-shades, dyeing of, with Alizarines, 324 
Moleskins, scouring ol, 105 
Mommer’s cop dyeing machine, 367 
Monopole-briiliant-oil. 304 
oil, 63 

soap, 62, 70, 114 

Montforts’ continuous hank drying machine, 350, 351 
Mordant, alkaline chrome, 24, 26 • 

Pink, 20 

dyestuffs,* f Alizarines), 310--- 328 

aj)pIi(‘ation of the, 31 1 — 328 
Yellow, 324 

Mordants and cheniiis'ils, 23 — 09 « 

for dyeing Jitiht shades with Alizarines, 324 
tannin, 04 — (>7 
Moric acid, 170 
Morintarugc acid, 170 
Mulls, bleachnuj: of, 109—110 
Muriatic acul, 42 — 44 
Myrabolans, 07 


Nankin yellow', 100 

Naphthol, Al])ha and IkOa, 47, 210, 276, 279, 281 
Beta, colours, 274 
P, 276 
Blue, 282, 283 

Naphtholsulphonie acul, Heta, 217 
lilaphthol Yellow S. 272 
Naidithylamine, Al})ha, 47, 281, 282 
base, filpha, 281 
Peta, 283 

claret. Alpha, 281, 282 

developing with alplia-naphthylaminc, 281 

salt S powder, 28J 

]ireparing bath for, 281 
ether powder, 217 
Ethyl- bet a, 217 

Naphtindon, 191 

Natural colouring matters, 103—181 

methods of dyeing greys, brow ns, etc., w'ith, 18tL 181 

New Metaminc Blue, 189 
Pink, 3f!f 


Turkey-red process, 310 — 318 
New Zealand flax, 9 
Nigrosinc, 189 
Nitrate of iron, 41 * 

Nitrazol C, 277, 281 

coupling with, 221, 222 
Nitric acid, 47, 49 

action of, on cotton, 3 
Nitrocellulose, 3 

sdk, 9 


dyeing of, 9, 1 0 * 

^ microscopic characteristics of, 9 

litro-p-toluidiife, 283 
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Nitro.saraiiio, ooupling with, 221, 222 
Pink, 283 

Rod paste, 278, 280 
Nitroso baso'M, 340 
Blue, 340 

NitroHodintethylanilirie, 340 
Nitrotolnidine, 47 
Nut galls, 07 


Oak galls, 07 

Obermaier’s cop dyeing machine, 354— 300 
Octtel clectrolyflcr, 75 -78 
Oil, Monopole, 53 
ot vitriol, 03 -05 
^ broun, 03 

doulile, 03 • 

olive, 10 

Turkevi'-d, 08, 00, 70, 111, 115, 311, dUi, 310, 322, 320 
'rurkune N, 308 r * * - 

Old fustie, 170 
Olein, 08, (iO 
Olive oil, 40 

SOU}). 52 

One-bath Alizai me colours, 328 
lilack, 320—332 
Open bk'acii ki('r, 08 - lOO 
soajier, 122 — 124 
top eirgulating kier, 80, 00 
MRlth kiers 00 -101 

washing, soimng, ami cheinieking machnu!, 1 13, li t 
Orange II, IV, 0, X, 271, 272 
. ehroiiK', 158, I5'0 

mill ii’etaiiiiianiline, 282 
Orchil. 180 

Otganie cohnirmg matters, Artilicial, v. Artilicial (ive'-'tulls. • 
Orlean. 180 
Uxa^e acid, 40 

action of, on cotton, 3 
tendering produced by, 85 
Oxaniine develo])ers, 210, 217 
Oxfords, bleaching of, 100, 110 
Oxidising agents, action of, on cotton, 4 
Oxyeellulose, 4 

reactions for, 4 
Oxydian^ie blacks, 214 
Oxygen ponder, 00 
Oxyniuriat(‘ of tin, 03 
Ozone, bleaching nith, ]?7 


pA(’K»ro of cop boxes, 355 

system of cop dyeing, 354—357 
Padding jiggei. 235, 230 

machine, three-bowl. 370, 371 
Painting with acid dyestuffs, 270 
Paper Red, 272 
yari», 12; 

dyeing of, 12 
Parafaminophenol, 340 • 

Paraffin wax, stains eaiiaed*bv. 85. 80 
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Paramine, 339, 340 
, Brown, 339, 340 

Paranitraniline, 49^270 — 280 

• c, 270 ; 

coupling with, 221 

red on piecegoods, developing with Azophdr Red, NitrazblC, Nitro- 
samine Red paste. Paranitraniline, 276, 278 — 280 
“ Bowl ” for impregnating yarn f#r, 275 * 
developing bath for, 276, 277 
dyeing of, on piecegoods, 278 — 281 
on yarn, 275 — 278 
preparing bath for, 275, 2f9 
^ yarn with beta-naphthol for, zm 

Paraphenylenediamine, 339 
Pjira-red, v. Paranitraniline red. 

Paste, bleaching, 110 

Pauly silk, 10 • 

microscopic characteristics of, 10 
Pendlebury kier, 91, 92 * 

Pendlebury-Barlow kier, 92 
Percarboiiato of potash, 51 
Percentage table, 401 

Perforated skewer system of co]) dyeing, 357 -362 
Permanent hardness of nater, 14, 16, 17, 18, 20 
Permanganate of potash, 52 

bleaching cotton nith, 115, 116 

• Pernambuco wood, 178 
Perojftde of hydrogen, 45 

bleaching with, 116 

Persian berries, 177 
Phenol, 50, 196, 2l(» 

Phenylenediaminc, 50, 19(), 217 
Philochromine, 324 
•Phloxine, 271 

Fast Pinks, 271 
Phosphate of soda, 6(f 
PiassavafO 

Piccegoodttj, bleaching of cotton, 85 --113 
crabbing of, 366, 3()7 
drying of, 127 — 132 
dyeing of, in the indigo vat, 167—170 
with basic dyestuffs, 195 
mercerising of cotton, 150 — 153 
scouring of, 105, 106 
singeing of, 8f) — 89 
stamping of, 86 
steeping of, 86 
stitching of, 86 
washing of, 118 — 124 
Pile fabrics, scouring of, 105, 106 
Pink, 272 

alkaline, mordant, 26 

dyeing of medium, w ith Alizarine, 324 

new, 318 

salt, 63 

Pipes, weight of, 398 

Plan of Bleaching, Dyeing, Mercerising, and Finishing Works, 3 yz 
S m^ll Bleach Works, 133 ^ 

Plant for the production of aged Anilftio black, 336, 337 
Plat?8ingoing, 86 — 88 

• machine, 87 
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Ponceau, 271, 272 

Pornitz’s cop djeing machine, 368 — 300 
warp dyeing machine, 365, 366 
Potash alum, 26 

Potassium antimony tartrate, 31, 32 
bichromate, 6b, 51 
carbonate, 61 
chlorate, 51 
fcrricyanidc, 51 
foiTocyanidc, 51 
hypochlorite, |1 
peroarbonatc, 51, 52 
permanganate, 52 

bleaching with, 115, 116 
Preparing and batching arrangement, 98 
• salt, 61 

Primiilinc, 100 • 

. after-treatment with bleaching powder, 226 
Prud’homme hlack, 338 * 

Prussian Blue, Kil ® 

Prussiate, 51 

black, 337, 338 
Pumps, 308 

centrifugal, 308 
Pure Blues, 103 

Purification of w atcj', chemical, 10 — 22 
mechanical, 10 

Purpuriue, 178 
Purpurol, 304 
Pyrogent' Blacks, 253, 254 

Blues, (hivcloping, with bleaching powder solution, 255, 25G 
dyeing, in the jigger, 256 

• padding machine, 254, 256, 257 

on eoj)s and cheeses, 256 
on Avarps, 253, 254 
• 2)iocegoods AAith, 254 

Olive, 257 
• Yellow, 257 

Pyrol dyestufis, dissolving of the, 262 
dyeing with the, 262 
Pyroligneous acid, 23, 24 
Pvrohgnite of iron, 40 — 42 
Pyronine, 180 
Pyroxylin, 3 

9 

Quercetin, 177 
Quercitrin, 177 
Quercitron bark, 177 
Quercus nigra, 177 

tinctoria, 177 
Quicklime, 35 
Quinoline YcIIoav, 271, 272 


Rain water, 4 
Ramie, v. Chinagrass. 

Raw oottan djaing, 341—345 
Red liquor, 2^ 20 
•Prussiate, 51 
yoods, 178 
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Reeling of linen yarn, 134 
^ Reseda luteola, i77 

Resin boil, 108 • > 

• soap, 108 
Resorcine, 52, 100, 210, 340 
Rlue MR, 340 
dyestuffs, 270—273 

treating, with Solidogon, 271 

Retting of flax, 5 
Rhamnus, 177 
Rhea, 7 

Rliodainine, 102, 271 
Rhus eotiniis, 170 
River m ater, 4 * 

Rmigalite, 02 

Rope pull(s\s, speed of belt and, 308, 300 
A\ashiiig inaehine, 110 — 122 
Rosa zinc, 102 
Rose Bengal, 271 
RosopheiniK', 200 
Rubbing |K»ar< Is for linen, 130 
Riibia tinetonuin, 178 


Sakklower, 177, 178 
Naffranine, 102 
^tSaffron, bastard, 177, 178 
• Indian, 177 
Saint- Denis Black, 2(i7 

Red, 200, 210 
Sal aniinoniac, 20 
Saif., eoininoii, 50. 57 
Salts of lemon, tendering ])ro(|uced by, 85 
gSandal \sood, 178 
Sapan vood, 178 
Sateens, bleaching of,#101 — 103 
Saturatet^ steam, 307 
Saunders v<>od, 178 
Scarlet with diloroanisidine, 282 
Scarlets, 271, 272 
Schai'lfer's acid, 196, 217 
Sehirp’s eop dyeing machine, 356 
Scouring drills, 105 

of cott(jn clotli for blacks, 105 
fustians, 105 
moleskins, 105 
thIc fabrics, 105, 106 
Tfd VC teens, 105, 100 
velvets, 105, 106 ^ 

Scroop, producing, on mercerised cotton, 42, 67, 154 
Scutcher, 125, 120 

Shirtings, market bicaelf for, 100 — 108 

Siemens clectroJyser, 73 

Silicate of soda, 00, 61 

Silk, artificial, 9 

Silvalin, 12 

Singeing, 80 — 89 

gi^, machine, 88, 80 
plate, machine, 87 

Siriusf 10 
Sisal, 9 
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Sixteen-cylinder warp drying machine. 306 
Slaked Ume, 34 
Sliver, .bleaching of cotton, 78 
Smothering of sulphur dyestuffs, 235 
Soap, 52 

castor oil, for Para-ted, 63 
Marseille^, 52 ♦ 

Monopole, 62 
olive oil, 52 
resin, 108 

Soaper, open, 122 — 124 
Soda, 55, 50 V 

ash, 55, 56 
crystals, 55, 50 
Sodium acetate, 53 
arsenate, 54 
* bichromate, 54 
bisulphite, 54, 55 
‘bo’ratf-, 55 
carbonate, 55 
chlorate, 50 
chlonch', 56, 57 
fcrricyanidc, 57 
ferrocyanide, 58 
hydrat(\ 58 
. hydrosul{)liite, 58 
hydroxide, 58, 50 
hyjHX'hlorite, 50, 00 

bleaching mth, 113, 114 

• * (dectrolyiic plant for the preparation of, 73 — 77 

pi('l)aration of, 50, 72 — 77 
'Pai Iter’s ajiparatus for the pn'paration of, 72 
nitrite. 60 „ 

pei’lioiate, 60 

bh'aehing \\ith, 117 
])Vruxide, 60 

bleaching ^^ith, 117 ^ 

de\elo})ing Immodial dyestuffs with, 247 
phosphate, 60 
silicate, 60, 61 
stannate, 61 


sulphate, 61, 62 
sulphide, 62 

sulphoxylate-forinaldehyde, 62 
tetrasilieate, 60 
thiusul}»hate, 63 
Hungstate, 63 
Solid Croeri, 324, 328 

Solidogen, after-lreaiim^nt of substantive d\estuffs \\ith, 225 
treating resoreino dyestuffs Avitli, 271 
Soluble Blues, 180, 103, 272 
, glass, (iO 

oil, V Turkey-red oil. 

Souring, opon-^vidth, cashing, and chemicking machine, 113; 114 
Special Urey, 1 04 

Specific griwity, Conversion of, into degrees I’waddle, 388 
Spencer’s hank dyeing machine, 346 
Spenle patetvt continuous open-width kier, 96, 97 
Spirits of salfr,’ 42 —44 ® ^ 


Spiing water 4 ^ 

Square beater washing m«\chine, 121, 122 
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Squeezer, 124- 120 
Squeezing of yarn, 83 — 85 
Stamping, piceeg^odH, 80 
Stannate of soda, 01 
Stannic chloride, 03 
Stannous chloride, 63, 04 

Starching and stentering range, high-speed, 130 — 132 
Steam, 397 

black, 337, 338 

Mathcr-Platt ager for, 337, 338 
saturated, 397 

Steaming sulphur dyestuffs, 235, 237 ^ 

Steiner’s 'rurkey-red process on piecegoods, 321, 322 
Stentcr, 130 — 132^ 

clip, Mathcr-Platt, 131, 132 
kStitching piecegoods, 80 
Stretching and shaking machine, yarn, 83, ^4 
Substantive colours, v. Substantive cotton dyestuffs, 
cotton dvestuffs, 190—227 

aftcr-triiatmcnt »V, w i4h formaldehyde, 225 

^ metallic salts, etc,, 224 — 227 

Sohdogen, 225 

coupling of, 221 -224 
diazotising and developing of, 215 — 221 
dyeing in ^‘ontinuous open-width dyeing machines 
214 

loose cotton with, 210, 211 
mereerised piecegoods with, 215 
yarn with, 212 
jiicK'Cgoods with, 213 — 215 
sliver with, 211 
warps with, 212, 213 
nith the, 207- <^15 
yarn with, 21 1, 212 

nmthods of (l\'eing and after-treatment, 190, 197 
topping with basic dyestuff’s, 227 , 

sugar oi^'eao, tu 

Sulphated oil, v. 3’urkcy-red oil. 

Sulphide flyestuffs, v. Sulphur dyestuffs. 

oi' co])pcr, 38 
Sulphur Blacks, 240 
Blues, 241 
Browns, 241 
Catechu, 241 

colours, V. Sulphur dyestuffs. 

(yorinth, 241 
dyestuffs, 228—209 

after-treatment of, 238 
application of the, 230 — 209 
arrangement for steaming of, 237 
(jontinuous dyeing machine for, 251 
developing of, by steamtng, 235, 237 
dyeing, in the padding machine, 252 
dye stick and dye vat for dyeing, 232 
jiggers for dyeing with, 233 — 236 
on cops and cheeses, 233 
hanks, 231, 232 
loose cotton, 231 
piecegoods, 233 t~ 235 
warps, 232^ 233 
smothering of, 235 
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Sulphur dyestuffs — cmtiniied. 

steaming of, 236, 237 
topping of, Avith Indigo, 238 

basic dyestuffs, 237, 238 ^ 

< warp dyeing machine for, 232, 233 

Indigo Blue, 24 I 
Sulphuric acid, 63 — 65 • 

action of, on cotton, 2 
Sulphurol dyestuffs, dyeing Vith the, 257 
Indigo, 257 
Sumach, 66 , 

extract, 67 

Sunk hemp, 9 * 

Superheated steam, 397 


TAGLTAN[‘^iaAMONTi kier, 96 
Tannic •acid, 66 

Tannin, 66 ^ ® 

mordants, 64, 6^ 187, 188* 

Tannins, 64, 66, 67 
Tartar emetic, 31, 32 
Tartaric acid, (>7 

action of, on cotton, 3 
Tooth in wheels, number of, 398 
Temporary hardness of water, 13, 16, 18 
Terra Japonica, 178, 179 
‘Testing of dyestuffs and fibres, 373 — 386 

• the*fastnes8 of dyestuffs, 383—385 
Tetrasflicat (5 of sodium, iiO, 61 
Thermometric scales, comi)arison of, 391, 392 
Thiele silk, 11 

dyeing of, 12 

microscopic characteristics of, 11 
Thies-Herxig kier, 94, 95 
'Thio Indf^o dyestuffs, 304 — 306 

Ked B paste, 304, 305 

• dyeing of, together with Indigo, 305 

Scarlets, 305, 306 
Thiocat6chin(‘, 267 
Thiogene Blacks, 265, 266 
Blues, 266 

dyestuffs, dyeing with, 265 —266 
Thion dyestuffs, dyeing with, 262 
Thional Blues, 268 

•dyestuffs, 268 
Green, 268 

Thionol Blacks, 263, ^4 
Blues, 263 

dyestuffs, dissolving of the, 263 

dyeing piecegoods m the jigger with th^ 264 

with worsted selvedges vith, 264, 
union goods with, 265 
with the, 263 — 265 
yam with the, 263 

Thiophenol Blacks, dyeing yarn with, 255 
Thiophor B^k Brown, 261 

• Bfwks, 261 * 

dyestuffs, dyeing in the jigger wifti, 261 
* with the, 261 
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Thiophor Vavy Blues, 261 
Thiojfine dyestuffs, dyeing with, 260, 267 
( Thoen's method dyeing hanks, 346 
^ Three-howl padding machine, 371 
Tin crystals, 63, 64 
salt, 63, 64 
spirits, 30 

Titanium tanno-nxalate, 68 
Titanous chloride, 68, 379 
salts, (58 
Tolidinc, 68, 283 

Tohiidine, Nitro-p-, 2S3 ^ 

Toluylenediamine, Meta, 216 
To]i])ing, Aniline IJaek with Indigo, 207 

suhstantive dyestuffs with Aniline hlack, 260, 261 
basic dyestuffs, 227 
sulphur dyestuffs with basic dyestuffs, 237, 238 
Indigo, 238* 

Tournante oil, 68 

'^o^v(4s, bleaching of, 111, 112 

Tramping machine, 313, 314 

'ITaversutg motion, automatic, on plate singeing machine, 87, 88 
Treble cralibing machine, 366, 367 
Turkey-reil, 311— 323 

Bayer’s ])rocess, on jiiecegoods, 323 
yarn, 322 

bleach, 104, 105 
clearing of, 315, 322 

high-pressure steaming cottage for, 317, 318 
lU'W piocess, 316 -318 
oil, (58, 311, 31(5, 310, 322, 326 
jireparation of, (58, 60 
use of, in bleaching, 70, 114, 115 
old yirocess, 312—31(5 
simplitiecl processes, 310 — 321 

on yarn, 310, 321 

^ steaming of, 317 

Steim*r's, process, 321, 322 
Turk one crll N, 308 
Turmeric, 177 

yellow on yarn with, 181 
O’uscaline Orange base, 283 
Twaddle’s hydrometer, 388 
Twills, bleaching of, 101 — 103 


hh-r, 179 

Under A\atcr jigger, 235 
Ungreenable Aniline black, 320 
Unit of heat, 306 
Avork, 309 

Unripe (dead) cotton, 2 


Vaoancine colours, 274 — 283 
Valonia, 67 
Vanadium black, 335 
Vat c^' estuffs, 284 -309 

( application of the, 285 — 309 
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Vegetable fibres, 1 — 12 
Velvete^s, scouring of, 105, 100 
Velvets, scouring of, 105, 100 
Vertical drying machine, 127 — 129 
kier, Mith injector, 90, 91 
Victoria Blues, 193 * 

Vidal Black, 207 
Viscose, 4 

silk, 4, 11 

dveinji^of, 12 

microscopic ^haractcristii s of, 12 


Walker’s jigger, 371, 372 
Walsh kior, 94, 95 
Waif) drying, 300 

machine, sixl<‘en-c\lindar. 300 
dyejng machine, for sulphur <lycstutls, 232, 233 
loiir-box, 304, 305 • 
li^liglf, 10^ 9 

Pornit/'s, 305, 30() 

Warps, Idcaching, 79 

dyeing, in tin' indigo vat, 107 
of, 304— 3()0 

with basic dyestuffs, 194 
• raercensing ot cotton, 150 
Wash mills, 135 

stocks, HI, 120, 135 

lyhcc'l, 118 

Washing, cotton yarn. SI 

machine. }laul)ol(rs varn, 81. 82 
rope, 119, i 21 
sfpiarc beater, 121, 122 
with wooden fallers, 118, 119 
machines, yarn, 81, 82, 83 

«of cotton })iccegoods, 118 — 124 > 

opcn-wkllh, souring, and cheini<*klng machine, 113, 114 

VVfter, 13 

analysis of, 14 
Blucls, 193 

chemical punljcation of, 19, 22 
comparison, of degrees ot hardness of, 18, 19 
correction and purification of, 19 — 22 
estimation of the hardness of, 10, 18 
hardness ot, 13, 14 ♦ 

mangle, 120, 127 
* chasing in tbc, 127 
mechanical purification of, 19 
rain, 4 o 

river, 4 

softeners and purifiers, 20 — 22 ^ 
spring, 4 ^ 

well, 4 

Weight of materials, 397 
pi|)os, 398 

Weights and measures, 399 — 400 

English system of, 400, 401 
- Metric system of, 399, 400 

Weld, 177 
White soiir, 104 
WiUesdon goods, 2 

B.D. 
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VViJsoTi’s bleaching liquor, 27 
f.Woad, 103 

Woiff’n (!op dyeing ^nachine, 338 
*Woods, rcMl, i78 

Wool dyestuffs, dyeing of, together with Alizarines, 328 
Wringing of yarn, 83 - 83 


Xyloltn, 12 


Yarn, bleaching of, 79 — 81 
counts ol, 393, 394 
frying of, 34t) - 333 
iyeing in the indigo vat, Ibb 
of, 343—349 

hydrocxtracting of, 83 -83 • 

raereerising of cotton, in th(' hank, 147 — -1,39 
squeezing of, 83 ----83 

stri'tching and shaking machine. 83,^4 * 

waslnng inachiiK's, 81, 82, 83 
^ of, 81 

wringing of, 8.3 83 

Yarns, basis of the count svstcnis ot, 393 

constants for comparing counts or, 39-* 

Yellow, chrome, 137, 138 

« Nankin, KiO 

• on yarn with turmeric, 181 

I’riissiatc, 31 
wood, 1 79 

Young fustic, 179, 177 


2^1N(' acctati', 99 
dust, 9!) 

lime vat, 287, 28Jf 
powxRu’, ()9 

“ Zittau ” (.Schubert’s) co]) dyeing machine, 338 
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